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Electric handsaw: 


Year’s Most 
Exciting 
Power 
Tool 


the boat and motor of your dreams 
in Evinrude'’s 


dreamboat contest 


choose from the boats and motors on display at your 


One look at the new Evinrudes—and the latest boats now 
on display at your Evinrude dealer's—and you'll know 
you're in “dreamboat” land. 
them now. Choose the outfit you'd like to win. Get 
your Contest Entry Form and fill it in. You may win a 
family cruiser, powered with Evinrude’s revolutionary 50 hp 
Starflite V-4—a smart runabout, powered with Evinrude’s 
magnificent Lark—or one of 16 other Evinrude-powered 
boating outfits. 

Whether you win or not, a sightsceing visit to your 
Evinrude deaier’s will be reward enough. Take the family. 
They'll share the fun—and they can help you win! 


A Division of Outboard Marine Corporation 
In Canada: Mid. by Evinrude Motors, Peterboroug’s 


EVINRUDE 


quiet outboard motors 


F ZE— Family Cruiser Outfit. 


Evinrude 30 hp $3,000, 
in credit at your boat of 
your ehoice and 2 mount. 


E—Family Runabout Outfit. 
Evinrude 35 hp Lath mofo plus $1200. in 
credit at your dealer for the family runabout of 
Your choice and accessories up to that amount. 
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RCA VICTOR and Book-of-the-Month Club 


‘AS THE HEART AND CORE OF A 
UFETIME RECORD LIBRARY 
BEGINNING MEMBERS WHO AGREE 
TO BUY SIX RCA VICTOR RED SEAL 
RECORDS FROM THE SOCIETY DURING 
THE NEXT YEAR WILL RECEIVE 


The Nine Beethoven 
Symphonies 


Arturo Toscanini 


CONDUCTING THE NBC SYMPHONY ORCHESTRA 


IN AN ALBUM OF SEVEN 12.INCH 
LONG-PLAYING RECORDS FOR 


5398 


plus a small charge for mailing 


Nationally advertised price $34.98 


ANNOUNCE THE FORMATION OF 


The RCA Victor 
Society Of Great Music 


«sits common-sense purpose is to help seri- 
ous lovers of music build up a fine record 
Library systematically instead of haphazardly, 
By doing so, they can save ALMOST ONE 
THIRD of what they would pay otherwise for 
the same RCA VICTOR Red Seal Records. 


Introductory Offer at the left is 
dramatic demonstration. It repre 
tend (0 build up for them- sents a 45% saving the Airst year. 
selves a representative record 44 Thereafter, continuing mem 
library of the World’s Great bers can build their record library 
Music. Unfortunately, almost al- at almost a ONE-THIRD SAVING. 
ways they are haphazard in carry- For every two records purchased 
ing out this aspiration. The new (from a group of at least fifty made 
Society is designed to mect this available annually by the Society) 
common situation, sensibly, by members will receive a third xca 
making collection more systematic Vicrox Red Seal Record free, 
than it now is in most cases. 


2k A cardinal feature of the plan 
2 Because of more systematic col- is GUIDANCE. The Society has a 
Tection, operating costs can be Selection Panel whose sole business 
greatly reduced, thus permitting it is to determine “must-have” 
extraordinary economies for the works for members. Members of 
record collector. The remarkable the panel are as follows 


DEMS TAYLOR, composer and commentator, Chairman. 
‘SAMUEL CHOTZINOFF, General Music Director, Nac 
JACQUES BARZUN, author and music critic 
JOHN M. CONLY, editor of High Fidelity 
‘AARON COPLAND, composer 
AURRED FRANKENSTEIN, music critic of San Francisco Chronicle 

OUOLAS MOORE, composer and Professor of Music, Columbia University 
WILLIAM SCHUMAN, composer and president of Juilliard School of Music 
CARLETON SPRAGUE SMITH, chief of Music Division, N. Y. Public 
G. WALLACE WOODWORTH, Professor of Music, Harvard Univ 


HOW THE SOCIETY OPERATES 

cit month, three or more aca member does not want the work he 
‘Victor Red Seal Records will be may specify an alternate, or instruct 
‘announced to members. One will al- the Society to send him nothing. 
led out at the record. For every record purchased, mem- 
ind unless the Society bert will pay only $4.98, the nation- 
is otherwiee instructed (on a simple ally advertised price of ca Vicror 
form always provided), this record Red Seal Records (plus a small 

will be sent 0 the member. If the charge for postage ancl handling). 
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PS Readers 


Peace, It’s Wonderful 

You’ think TV wasn’t invented yet, 
evenings are that quiet again. For us 
grownups, I mean. The three kids— using 
your wonderful wireless earphones—still 


get cheerful earfuls of police sirens and 
gunplay while they watch TV. Thanks 
for the article and for making the sets 
available. 

M. E. Cornetius, St. Louis. 


The reference is to “Wireless TV 
Phones Let You Listen or Not”—PS, 
Oct, ’67. Readers can still get price lists 
and order forms for parts, kits or assem- 
bled sets from: Magazine Services, Inc., 
Dept. H-358, 104 E. 26th St., New York 
10, N.Y. 


Ferry Brings Back Memories 
‘Tue picture of the Burgh Island Ferry 
in England [Nov., p. 142] reminded me 
of the war years when my mother and I 
lived on Bigbury-on-Sea because of the 
raids on Plymouth. The island is almost 
half a mile out and there is a wide, sandy 
beach between it and shore at low tide. 
The prewar edition of the long-legged 
ferry was not unlike the present one. I 
remember seeing the rusted wreck. After 
the war, a DUCK was used. Now this has 
been replaced by the modem machine— 
an astounding piece of work. 
I. S. Burr, Toronto. 


New Figures for Rambler 


In your January issue you goofed on 
the Rambler Deluxe [page 116]. The 
price, facts and figures you gave are for 
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TALK BACK 


the Rambler Rebel V-8 Super. The price 
for the Deluxe is $2,047, weight 2,947, 
and it’s a six with 6.40x15 tires. 

E. C. Garpner, Warsaw, N. Y. 


A Plug for the Saber Saw 

Autor R. J. De Cristoforo in Decem- 
ber did a good job comparing the band- 
saw and the jigsaw. But he should have 
included the saber saw. It costs about 
half that of a jigsaw plus motor, about a 
third that of a bandsaw plus motor. Yet 
it does 90 percent of the jobs either will 
do and plenty more that neither will do. 

My own bandsaw cost about $200, my 
jigsaw $150—my saber saw only $35, In- 
cidentally, most craftsmen don’t know at 
first what tools they need. I was no differ- 
ent from the rest. I had to learn. 

In my opinion, a power shop should 
start with a good %” medium-speed elec- 
tric hand drill, an 8” or 10” table saw 
and a portable saber saw. When anyone 
asks me which tool to buy first—jigsaw 
or bandsaw—I say neither, buy a portable 
saber saw. 

Bos Lanxrorp, Fairdale, Ky. 


See page 168 of this issue. 


Horn Blast Would Deter Car Thief 


I Mave just read “The Shocking Facts 
on Car Theft.” I'd like to suggest the fol- 
lowing hook-up to discourage thieves: 


When the switch is in “park” position, 
any attempt to jump the ignition lock will 
cause the horn to blow. 

L. A. LeNcInE, Queens Village, N. Y. 


. . . Expecting Detroit to put satisfac- 
tory locks on cars is wishful thinking. 
Prewar Fords had good coincidental steer- 
ing locks, but not now. Why should De- 


PARTNER IN PROGRESS 


to the 


AUTOMOTIVE INDUSTRY 


Ed | 


Much history has been written since the 
early days when Perfect Circle began mak- 
ing parts to put horsepower into the “horse- 
less carriage”. Year after year, we have 
been privileged to take an active part in 
the development of the wonderful vehicle 
that is today’s automobile. 


Because they are specifically engineered to 
meet the exacting demands of modern high- 
compression engines, Perfect Circle piston 
rings are preferred by more engine manu- 


PERFECT CIRCLE + 


CONTINENTAL MARK Ill—one of the many great 
motor cars equipped with Perfect Circle piston rings 


facturers for original equipment and for 
replacement service than any other brand. 


When the time comes to overhaul your car, 
doas the manufacturers do! Specify Perfect 
Circles. PC 2-in-1 Chrome piston rings more 
than double the life of cylinders, pistons 
and rings, assure thousands of extra miles 
of sustained power with lasting oil econ- 
omy. Perfect Circle Corporation, Hagers- 
town, Indiana. The Perfect Circle Co., Ltd., 
888 Don Mills Road, Don Mills, Ontario. 


STON RINGS 
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SORRY, BURT! I KNOW 
‘YOU'VE. WORKED HERE. 
2), LONGER. BUT TED HAS 
,.) THE SPECIAL TRAINING 
WE NEED. YOUR 
CHANCE WILL COME 
= SOMEDAY ! 


I WAS DETERMINED TO MAKE GOOD 
IN MY JOB...BUT DETERMINATION, 
I FOUND, WAS NOT ENOUGH! 


I GOT IT, HONEY! I 
GOT THE PROMOTION! 


ARE OVER! TODAY'S 
OUR LUCKY a 
DAY! 


BURT, I'VE JUST MADE YOU 
THE ASSISTANT MANAGER OF 
YOUR DIVISION...AT $15 MORE 
A WEEK. AND THE WAY 
YOU'RE GOING NOW, THIS 
1S JUST THE 
BEGINNING. 


l\(GoSHi THANKS) \-\ 
|\MR. TAYLOR! A 
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I WAS TIRED OF WAITING FOR “SOMEDAY.” 

I MADE UP MY MIND TO ACT! I'D GET THE 

TRAINING I NEEDED...SOMEHOW! 
JANE HAD A SUGGESTION... 


I CAN'T QUIT MY_ \ WHY NOT STUDY 
JOB AND GO BACK To \_ AT HOME ?...THE 
SCHOOL! AND 1 SURE {_WAY DAD Dib... y] 
DON’T WANT THAT ‘ 


“HOW TO SUCCEED” 
32-PAGE GOLD MINE 


CAREER CATALOG... 
2 OPPORTUNITIES IN YOUR 
FIELD. 


SAMPLE LESSO} 
1.0. S.caneeR xir consisrina oF... \ 3 Siews Sson mats 


For Real Job Security—Get an I. C. S. Diploma! ion 15, Penna. fatera Hone tty Connell 


INTERNATIONAL CORRESPONDENCE SCHOOL 


g 


Ha 
a 


See 
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GET YOUR COPY 


FORTY PAGES. 
PROFUSELY 
ILLUSTRATED. 
JUST OFF 

THE PRESS. 


A new, revised and expanded edition of a 
practical booklet that amateur and profes- 
sional mechanics and industrial arts teachers 
by the tens of thousands have used and en- 
dorsed. Illustrates scores of ways for doing 
it better and easier with thirty differeathand 
tools. Tips on proper care and maintenance 
of tools along with other useful information 
for the mechanic and hobbyist. The coupon 
will bring your copy by return mail. 


SEND A DIME OR GET YOUR COPY 
FRE WITH THE PURCHASE OF 

ANY CRESCENT TOOL. 
Ask Your Hardware Dealer. 


fi CRESCENT TOOLS — = 


To Crescent Tool Co., Jamestown, N. Y. 
Enclosed find 10¢ for my copy o! 
“HOW TO USE HAND TOOLS." 


Name 
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troit make cars robberyproof when the 
more cars there are stolen, the more new 
cars victims will have to buy? 

As for the new crop of land-barges, at 
this rate cars won’t be needing any paint. 
They'll be solid chrome. 

Epwiw W. Huser, Teaneck, N. J. 


More Language Difficulties 
IN THE January 
PS you show a Soviet * 
typewriter with some 
typewritten material 
in it [p. 132]. Who 
translated for you 
the Russian sentence 
which you say is 
“our familiar ‘Now is the time’ quota- 
tion”? I bet you he is a Communist. This 
not my, or any other American’, famil- 
iar quotation. The real translation is 
“Now is the time for all brave people to 
join the party.” Since this was written in 
Russia, it can only mean one Party. 

Roman Hatusnxa, Chicago. 


Author Harry Walton brought the type- 
writer back to the U.S. The quotation, 
long used by practicing typists, was 
tapped out in the PS photographic stu- 
dio, with Walton supplying the amateur 
translation from an English-Russian 
pocket dictionary. 


He Says PS Misfired 
In your December issue, you give the 
firing order of the Ford engine as 1-5-4- 
8-6-3-7-2. The firing order on my Ford 
engine is 1-5-4-2-6-3-7-8. How do you ac- 
count for this? 
V. J. BLackmer, Milwaukee, Wis. 


We failed to specify that the firing 
order shown was for the 292-cubic-inch 
engine. The firing order on your Ford 
applies to Ford Motor Co. engines with 
332 and 352 cubages. 


More Tips on Electric Shavers 

Your article “How to Buy an Electric 
Shaver” [Dec.] failed to mention one im- 
portant point. 

Anyone buying a shaver should find 
out how long the head will wear—and if 
it’s guaranteed for that time. In three 
months, the head went on a well-known 
shaver I purchased. There was no guaran- 
tee and the dealer asked $2 for a new 


BETTER 
JOB 


MORE MONEY 


LEARN 


SEND FOR FREE SAMPLE LESSON 


You need no special talents to be a success in 

Accounting. You do not, even need a prelimi- 

nary knowledge of bookkeeping. All you need 

is the will to win—the will to work—and if 

you apply yourself you, too, can get into the 
jigger-money class, 


Demand for Accountants far exceeds the 
supply—and this demand is increasing every 
day. A capable accountant should never have 
any trouble getting a job—and at better than 
average earnings. 

We train you from the ground up—Basic Ac- 
counting right through Accounting Systems 
and Federal Income Tax. Then CPA Training 
to prepare for the CPA examinations. 

Why Be Satisfied with Your Present Job? 
Why accept mediocre pay when right in your 
own home you can acquire tl 
necessary training to advance 
rapidly in the profitable, grow- 
ing field of Accounting. 


Under the LaSalle Problem 
Method you can acquire a thor- 
ough knowledge of Accounting 
—you can master its funda- 
mental principles—and become 


OVER 4,500 CPAs HAVE BEEN 
‘TRAINED BY THE FAMOUS LASALLE 


PROBLEM METHOD 


ACCREDITED MEMBER, 
NATIONAL HOME STUDY COUNCIL 


ACCOUNTING... 


gxpert in the application of, those principles, 
You learn by doing—and without losing any 
time from your present work. 

Your training is directly under the supervi- 
sion of a competent staff of Certified Public 
Accountants and accounting experts—and you 
can master Accounting as rapidly as your time 
and ability permit. 


Free Sample Lesson 
Send the coupon today—our FREE booklet 
“Opportunities in Accounting” will be sent 
promptly along with a sample lesson. It ex- 
plains fully how we train you from the ground 
up—or from where you are now—according to 
your individual needs. 

Get all the facts. The cost is low—terms 
easy. Don't pass this page without tearing out 
the coupon and mailing it promptly. It can be 
the means of your success—more money—a 
better job. Get our FREE booklets and judge 
for yourself. 


FIFTY YEARS OF 
QUALITY TRAINING 


LaSalle Extension University 
—=A Correspondence Institution —= 
Dept. 383H 417 S. Dearborn St., Chicago 5, 


Please send me, free of all cost or obligation, a 
) sample lesson in, Accounting ...also, your lates 
/ illustrated book, “Opportunities in Accounting. 


Name ABE. soo 


Address... 


City, Zone, State.. 
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head. I put the shaver away and went 
back to my old one—a different brand 
and years old—which doesn’t require a 
new head every few months. 

Harry Tretsce, E. Stroudsberg, Pa. 


. You seem to be a little overenthusi- 
astic about electric shavers. I'd like to 
add a few additional tips for buyers: 

Check for noise. 
Check for motor coolness. The case 


and head can get uncomfortably warm on 
some makes after a few minutes’ use. 
And here’s an important fact that you 
omitted: No electric shaver will give a 
clean, comfortable shave on hot, humid 
days’ unless you use preshave lotion. 
When this is necessary, you might as well 
shave with a safety razor and get a very 
clean shave. 
Ken GreenserG, Chicago. 


Shorter Short Cuts? 

Tue December Bonus Booklet, “Math 
Short Cuts for the Home Owner,” gives 
an approximation for finding the capacity 
of a cylindrical tank. You can eliminate 
most of the approximation and the use of 
fractional feet, yet get a more accurate 
answer with this formula: 

Using inches for diameter (D) and 
height (H): D* x H x .0034—gal. cap. 

Roscoe Leepy, Toledo, Ore. 


. .. That three-step method of convert- 
ing temperatures makes extra work. You 
can convert centigrade to Fahrenheit by 
multiplying by 1.8 and then adding 32. 
To convert Fahrenheit to centigrade, sub- 
tract 32 and divide by 1.8. 

Kn Boriskin, Brooklyn. 


Converting centigrade and Fahr- 
enheit scales may be simplified to one 
equation for changing either way. By sub- 
stituting the known value for either read- 
ing in the equation 9C=5F—160, and 
solving the equation, the wanted value 
can be easily found. 

Ben Ranpatt, Naugatuck, Conn. 


Whether your hair takes a beating from the 
at outdoors or morning showers, you, too, 


will like the way Vitalis keeps it in condition... 


prevents dryness. And you never have a 


greasy 
look because Vitalis grooms with greaseless V-7. 


Use Vitalis every day. 


New VITALIS® Hair Tonic with V-7. 
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New greaseless way to keep your hair 
neat all day...and prevent dryness 


Man with a 

tough hair problem 

Bill Flick of New Orleans captains 
a 45-foot eruiser for fishing parties, 
His hair takes a beating from sun, 
wind and spray. 


He licks it with Vitalis 
having dinner out with 


, Bil’s hair looks great 
because he uses Vitalis with V-7. 


ANOTHER FINE PRODUCT OF BRISTOL-MYERS 


Train at Home in Spare Time 
for Good Jobs- Better Pay 


Today, choose the career you want and take the first step toward that goal. Training plus op- 
portunity is the perfect combination for success. NRI has trained thousands of men at home, in 
their spare time. NRI is the oldest, largest home study Radio-TV school . . . our 40 years’ ex- 
perience in training men can be your doorway to success. 


Be a Radio-TV Technician <a Eisetriea Appliances 


Ratlo-Televislon in America's fast growing industry 


itvhaa'apecial appeal to mbitious ‘men nai 
i ‘and TV 
radiog. 40 million 


et into Radler Nit ex uy 
‘our job white fearning. Soon after 
nly start to earn $10, $10 week 
ha Tising sets for. nelghbors, pay" for 
thelr course this way, MMulti-tester You build Helps make 
spare ‘ime earning. 


your services wanted, hixhly Fexaried IM YOUr 


Start Soon to Make $10 to $15 a Week 


en Sends You Equipment Extrait in Your Spare’ Time = 
om for Practical Experience | » 


a» 


Psst i; Samp! le Lesson and Catalog FREE 


INATIONAL RADIO INSTITUTE, Washington 16, D. C. 


qanio-7¥ 
RAXNIONS 


Electric Appl ance—Pesses 
— 
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IM TOWN TRAFFIC . spark plugs, designed for high OM THE HIGHWAY . . . some spark plugs, designed for low 
peeds, become fouled and cause misfiring and loss of power speeds, misfire causing power loes and insite destructive pre~ 
when driven at low speeds. ignition when driven at high speeds. Why gamble when . 


Auto-Lite Resistor Spark Plugs with 
“Fire Up’’ your engine* at all speeds! i 


If you drive at both town-traffic and highway ony cre - 
< speeds, here's why you should use Power Tip = we sic new = oe 
... the first spark plug ignition-engineered for DIFFERENCE IN 
today's engines and today’s driving. Seer 


At low speeds, the projecting Power Tip is in the thick of combustion 
where it gets hot quicker and stays hot to burn fouling deposits away 
clean, At higher speeds, the projecting tip is in the path of the incoming 
air-fuel mixture where it stays cool to check power-robbing pre-ignition. 


Ask your garage or service station to install Auto-Lite . . . the only spark 
plugs with Power Tip . . . and start enjoying top performance and economy 
som yuck casual speete. Bio ths Socteeet chtraber 
‘*Power Tip, with or without Resistor, is ignition-engineered for overhead-valve V-8 engines for better ignition. Fuel burns: 
and for most overhead-valve 6-cylinder engines in all these cars—Buick, Cadillac, Chevrolet, ‘more evenly and completely to: 
Cheysir De Soto, Dodge, Edsel, Ford, Hudaon, Imperial, Lincoln, Mercury, Oldsmobile, give top performance and eat 
Nash, Packard, Plymouth; Pontise, Rambler, Studebaker. Smy atoll speed, 


Ordinary Tip Power Tip 


RESISTOR SPARK PLUGS WITH 


Auulo-Lile makes a complete line of spark plugs, including Standard, Resistor, Small-Engine, Transport, Aircraft, and Diesel-Starting, 
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The month in science 


Science, schools and world power. The No. | casualty of the Cold 
War is complacency about the U.S. school system. Sputnik was 
e crusher. 


Our lag in the race to space is blamed on an inadequate supply 
of scientists and engineers. This is blamed on the schools, Are 
they really at fault? If so, what should be done? 


Here are some facts to remember when table-pounders shout at 
ou. (The art of lying with statistics is being pushed to new 
eights in the current school debate. The figures below come 

from the U.S. Office of Education—they are trustworthy.) 


> Nine out of 10 youngsters attend high schools that teach ad- 
vanced math, physics, chemistry. 

> But only 32 percent of those in the 11th grade, where chemistry 
is usually given, take it. The figure is much better—70 percent— 
nf you look only at brighter students, those in the upper half of 
the class. 


> In the 12th grade, only 23 percent take physics. For bright stu- 
dents, it’s 50 percent. 

On top of that, present science-math courses are outdated. (Evi- 
dence: vigorous criticism from university scientists, who should 
know.) 

Is a complete reorganization of U.S. education overdue? Yes, say 
pleaders for a return to the good old days (most eloquent plead- 
er: Rear Admiral Hyman G. [Atom-Sub] Rickover, who wants to 
go way, way back to the European system—see p. 107). Their plan: 

» Concentrate on basic, tough subjects—math, science, compo- 
sition, history; drop frills such as driver-training, dancing, dic- 
tion, “life-adjustment” psychology. 

> Give earnest, talented youngsters a complete and rigorous 12 
hoe] Cut shorter the schooling of those who can’t or won't 
jearn. 

This scheme riles most educators. They fear it would divide U.S. 
youngsters into two rigid classes: an intellectual elite marked for 

future glory and an undereducated proletariat barred from ad- | 
vancement. They point out that spotting talent early is still diffi- 

cult. Soa commission of leading schoolmen calls for upgrading 

across the board: 

> Vast expansion and improvement of school plants and teaching 
staffs. 

> Better guidance and testing to channel more talented students 
into tougher courses in all fields, not just science. 

> Drastic revision of math-science courses. A new physics course 
practically completed (you'd barely recognize it as the subject « 
you once studied). In mathematics, statistics will replace solid | 
geometry as a 12th-grade subject. Chemistry will get an over- | 
hauling, too. 

> Continuance of the amazing diversity of American education, to 
train the great variety of experts we need, and to give everyone 
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clearer insight into our serious social and economic problems 
(foreign aid, segregation, farm surpluses). 

This would cost a wad of money. Latest estimate: Double the $16 
billion we now spend on schools every year. 

Big question about either scheme for improving U.S. education: 
Will it impel kids to learn things that must be learned? Today, 
too few youngsters take tough courses in high school. A third 
of the very brightest (IQ of 155 or more) never go to college, 
points out Dael Wolfle in America’s Resources of Specialized 
Talent. 

The main reason: Their parents don’t make them feel they have to. 


This attitude seems to depend most on family background (reli- 
gion, father’s occupation), not on family economic status. Yet 
another hard fact of U.S. economics may make a real difference. 
This is the piddling reward for intellectual achievement. Astrono- 
mers average $6,000 a year, teachers less than $5,000. 

The situation does seem to be improving. It will have to change 
faster if we are to come in first in the race for the world. 


Parts from powder. A new process for pressing iron powder into tough 
solid parts for machines will cut the cost the gears, cams, 
levers and ratchets that go into cars and appliances. 

Powdered iron has been around for a long time. Heat and pres- 
sure solidify the loose powder, but the product was porous (good 
for oil-impregnated bearings, a big use) and not very strong. 
The new method, developed by P. R. Mallory & Co., uses a 
different formulation to get: 

> Very dense parts, 

> Strengths approaching that of wrought steel, 

> A one-step manufacturing process (before: as many as five steps). 
The result: A wrought part that cost $1 can now be pressed from 
powder for 25 cents. 
Still another development: Metal powder converted into sheet 
and strip (for atomic fuel elements, missile parts) in a big new 
mill devised by Stanat Manufacturing. 


Skirts for males? Swedish scientists report that pants are dangerous— 

a hazard to future generations that could be “100 to 1,000 times 
greater than that from [atomic] radiation.” 
The trouble with trousers: They keep male reproductive cells 
too warm by about 5% degrees. Heat, like atomic radiation, 
speeds up the mutation of the genes that transmit heredity, And 
increased mutation rates increase the chances of defective chil- 
dren being born. Tight clothing alone might be responsible for 
almost half the present mutation rate. 


The scientists’ suggestion: All men should wear kilts. 
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Men 17-55 


Preparé' Now for a Profitable 
Career in the Opportunity- 
Packed Fields of 


ELECTRONICS 


as used in 


GUIDED MISSILES 


ETC, 


NO ADVANCED EDUCATION OR PREVIOUS 
TECHNICAL EXPERIENCE NEEDED! 


Men who are planning a solid future and are 
brighter tomorrow will find real 
opportu: fast-growing 
Imagine being able to prepare for the advantages 
An INDEX offered in Electronics without having advanced 
To A Better Job, ‘education—or previous technical experience! And 
what's so important, you can get this preparation in 
A Brighter Future your spare timo at home without interfering with 
your present job . . . following the same basic 
method used in our Chicago and Toronto training 
Electronics laboratories, Send coupon for FREE booklet NOW! 

1d Missiles 


ncsiiiiven‘Covecasnianens pL SEB case tepaapean aorta 
Radio Radar 
esnpilat 
Remote Control Systems 
Besieatia 
tists Television 


Industrial Electronics 


Your Own Service Shop 


BOOKLET 


‘We'll give you @ frve copy of on 
Interesting "booklet, 
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Keeping the Home Shipshape 


CLEANING OPENINGS OF A GAS-STOVE BURNER 
is ar if you use a bobby pin. Bend up the 
le 


short leg of the pin at a right angle and use 
the other to ream out grease and 


v 


TO TIGHTEN LOOSE HANDLES on tools, put a soft FOR EASIER SHAMPOOS IN A SHOWER, put up a 
putty of iron cement in the hole and insert the id-soap dispenser. If the wall is ceramic tile, 
shank, If there is very little play, use stiff putty holes with a paasoery bit and mount the 
and coat the shank of the tool only. dispenser with expansion fasteners. 


‘A QUICKIE KNIFE RACK for the kitchen wall can IF THERE’S NO ICE BAG when you need one, try 
be made from metal stair nosing. Saw slots in this: Package the ice cubes in a large sheet of 
the metal, spacing them a couple of inches apart, clear-plastic wrap. Then when covered with a 
and mount it with roundhead screws. towel, they won't drip through so fast. 


IG Porutar science 


Vil Train You at Home for 


No other trainin 
TO troubieind lke it You wo 


rk on 
ing and repair projects 


Only CTT sends you 25 training kits! At no extra cost, 
you get all parts and tools to assemble a heavy-duty, 
‘commercial-type, 4 hp, high-side (illustrated above). With real kits, get practical experience as you go alony 


A BUSINESS 


\ OF YOUR OWN 
‘ —OR A BETTER JOB 


—R.C. Anderson, President of CTI 


MORE OPPORTUNITIES—LESS COMPETITION IN 


AIR CONDITIONING 


AND REFRIGERATION 


You've read about the amazing growth of the air conditioning and 
refrigeration industry. It's one of America’s largest opportunity 
fields because over 150 million units are in use. Last year, 3 million 
refrigerat million air conditioners, and a million freezers were 

FX sold. All this adds up to a big demand for trained technicians who 
can install, repair and service. They make good money, work steady, 
enjoy security. Many open their own shops—become independent. 


You can get ready for one of the top-pay jobs in just a few 
months. CTI will train you at home in spare time. You'll train 
Be sure 


You work on 23 thop-type programs, do 10 trouble. to mail coupon below for the full story on how you can succeed 


shooting and repair projects 


all in your own home! in this old, established, but growing industry! 


You Get Experience as You Train with Kits 


You practice as you train, thanks to CTI Shop-Method 


Home Training. CTI trains you in months, not years— 
eliminates a long period of low-pay apprenticeship. At 
left are photos of but two of the 25 big kits you get—along 
with easy-to-understand, illustrated lessons, 


Many Students E 


Many students, soon after they start training, do repairing in spare shops, food stores and indus- 
time. They work with local dealers evenings and week-ends. Others trial plants. They contract to do servicing on a fee basis 
go “on their own." They earn extra cash, get added experience. or simply answer cal 


Some land full. 
shops. All this 


FIRST GET THE FACTS —THEN DECIDE 


‘The Air Conditioning and Refrigera- 
tion industry is growing so rapidly that 
20,000 newly-tained mechanics are 
needed each year. You owe it to your- 
self to investigate your opportunities. 
‘You can have all the facts-FREE—by 
just filling out and mailing coupon. 
But be sure to act today! 
COMMERCIAL TRADES INSTITUTE 
1400 Greenleaf Avenue * Chicago 26, Ilinols 


Extra Money as They Train °! customers which includes not 


1 
1 
1 
Le 
FREE BOOK : Teiigeriion end Lonen Semple, beh PRE, 
1 
1 
' 
. 


just homes, but office buildings, 


The Air Conditi 


ing and Refrig- 


ime jobs while students, and quite a number open eration field offers plenty of opportunity for indepen- 
possible because CTI training is so practical. dence. Own a shop~Be the boss! Mail coupon today! 


COMMERCIAL TRADES INSTITUTE 
1400 OREENLEAF AVENUE DEPT. R462 
CHICAGO 26, ILLINOIS 


sma how | con ally foro better lob ao buss 
Send beSilen” Soeur ie Air Casdionay 


TODAY 
FOR 


‘AND. 
SAMPLE 
LESSON 
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Prize Projects BY PS READERS 


Plane Does Aerobatics. 
With a 65-hp. engine turn- 
ing its controllable-pitch 
propeller, this lightplane 
hits 125 m.p.h., has a 55- 
m.p.h. stalling speed. Earl 
and Jerry Adkisson of Tus- 
cola, Ill, designed and 
built it, Fuselage is metal: 
stressed skin aft of the cock- 
pit, steel-tube frame up for- 
ward. The 24-foot wing is 
fabric-covered; landing gear 
came from a Cessna. 


Radiator Covers. Built as 
one unit, the radiator cov- 
ers made by K. W. Nittel of 
N. Attleboro, Mass., have 
handy storage shelves in 
the often-wasted space be- 
tween two radiators. The 
entire unit can be pulled 
out, or the perforated sheet- 
metal front alone can be 
lifted off. A hole in each end 
piece makes it easy to reach 
inside to turn either con- 
trol valve. Top and rear of 
the covers are lined with 
sheets of aluminum-faced 
building paper. 


35-M.P.H. Midget Racer. 
‘The hinged hood and steer- 
ing wheel of this quarter- 
midget car swing out of the 
way when Don Janke of 
Westbury, N. Y., his mother 
or dad (who made it) gets 
in. An aluminum body rides 
on a chassis welded from 1” 
square tubing. A 2¥4-hp. 
gas engine with an 8:1 en- 
gine-to-axle ratio powers 
the car through a centrifu- 
gal clutch. Rack-and-pinion 
steering mechanism came 
from an orange squeezer, 
brakes from an old Crosley. 
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SEE FOR YOURSELF 
How to Fix Any Part of Any Car! 


QUICKLY, EASILY and RIGHT on the very first try 


Cawnunerons cARwURETORS 


THIS GIANT PICTURE BOOK SHOWS YOU STEP-BY-STEP HOW TO 
SERVICE OR REPAIR EVERY CAR BUILT FROM 1949 THRU 1958 


Whether You're a Beginner or an Expert Mechanic—This Manval cofits 3 
Can Help You xe Through” the Toughest Auto Repair Job 


of 8 compl 
rerhul simply fook up the Job tz the 
index of MOTOR'S New: AUTO. 
MANUAL Turn to page covering fon. fied, tonetber te, wealih of noe 
Poliow the (clear, oilustrated, atep-by- How” ftom 176, OMtcial Shop, Manuals, 
ep’ frictions." see for yourvelf how Past Sorina Goat 


‘No guesswork! MOTOR'S Manual takes SEND NO MONEY 


7-DAY 


cof moToR’s AUTO ® a 


PML mA icESe ROT _ yt hat pen ates ht pt 
Sean mney Cte Hie Sa ea 


fn Your Gwn ‘garage or shop. 
Over 2,900 Pictures! So Complete, 1" GUARANTEED to. pay 
i 


50'Simple, You CAW'T Go Wrong! Goat rating a" one 


BRAND-NEW EDITION covers every- eng, Husk, coupon, 
phen Met GPkmonSrerse"at: Zour EREE-TRIAL copy 
Meo"fat’moes. Gver Owe, THOUSAND MOTOR’ Book ‘Dent, “Beat 

ie 


MOTOR BOOK DEPT. n 

Deak ac. 200 W. Sith St., New York 19. N. Y. 

Binh ta Se at ace (enete tor vere toak vou want: If 
hotanS New AUTO NEPATR MANUAL Oi i 
Tilremat £2 Gaye ¢ monty for tions and 

Sieh peomen osha ote tes aloes cone ae 


New 


Month after that. Ottierwise 1 will return te book post 


3 
t, aid in 7 days. (Foreign price, remit $10 cash with order.) 


Tt dmazed 


my friend, MOTOR'S New TRUCK REPAIR MANUAL. If OK, 

oy fae tn FP mitoremie'ay te dgyn and 42 manthiy for 3 

=a Numped: we betore Hiontha, plus. 6c delivery charges with, final payment 
Same FREE 7-DAY Offer 1) Gtherwise'T'wait return book post ‘o 


Tin dass. orcion I 


yw TRUCK REPAIR MANUAL 


pi ty Manes T 
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e to see them make... 


‘A ONE-PIECE BATTERY CAP that would snap on 
or plug into a 12-volt, six-cell battery. You'd pull 
a strap-type handle and remove alll caps at once. 
—Ken Stofen, Racine, Wisc. 


PLASTIC BUBBLES that could be hung o 
house outside basement windows. These mi dumping out the contents to find one item. A 
ture hothouses would admit sun and utilize cellar zipper running from top to bottom would make 
heat, too,.—J. R. Wozny, Cleveland. a GI's life easier.—John P. Joyce, NYC. 


WINDOW-LIFTING JACKS. A flat blade slipped SWING-DOWN CABINET SHELVES. Mounted on 
between the sill and sash would raise a paint- parallel metal arms, they would pivot forward 
stuck or swollen window without marring it. and down within easy reach for loading or un- 
—Steve Krasik, Sherman Oaks, Calif. loading.—Lenore Sherman, Miami, Fla, 


‘ddrenn 
returned 


readers. What's 


20 rorutar science 


EARN MORE MONEY... GET INT 


TELEVISION 


ELECTRONICS-RADIO 
Learn ALL 8 PHASES in ONE MODERN HOME-STUDY COURSE 


‘At Home — In Spare Time ee 


YOU GET ALL THIS NEWEST 
PRACTICAL EQUIPMENT 


‘= Parts to build a modern TV set, including 
all tubes plus a large screen Picture Tube 


uid a powertul Superhet Rec 
4 broadcast and short wave 
* Parts to conduct many experiments and build 
Continuity Checher, RF Ocillater, TV Circuits, 
‘Audio Oscillator, TRF Receiver, Signal Gener 


‘© AValuable Professional Multitester 


YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES 


1. TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE 
ADIO, FM AND AM &. AUTOMATION 
INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES 

4. SOUND RECORDING AND HI FIDELITY 8. COMMUNICATIONS. 


YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! — any other materials and services 


You can build a secure future for yourself if you get into Elec- ~ cavitation privilege with our 
. Baila fauure for yourself if you get into Elec: — Stl sal, nad Cruicun fa: 


tronics NOW! Today's shortage of trained technicians creates Ke 
tremendous opportunities. Naticaal Schools Shop-Method trained Die coueigee 
technicians are in constant and growing demand for high-pay jobs 
in Broadcasting and Communications, Electronic Research, Serv- 
icing and Repair, and many other branches. 


of outstanding success 


couse. You can handle sal a 
ing, manufacturing, or make oor taining 


today's unlimited op- 
electronics! Out Shop FOR FACTS TODAY! 

EARN AS YOU LEARN. Many of our 
students earn theit entire tuition and 
‘ote in Spare Time jobs we show 
them how to do while learning. 


cain you f 
portunities 
Method trains you co be a MASTER 
TECHNICIAN, “Completely. up to 
tle, developed by experienced in- 
structoes and engineers, your Tele- 
rama Course will teach you all phases 
of the industry quickly, clearly and YOU GET EVERYTHING YoU NEED — 
corvectly. You can master the most Clear, profusely illustrated lessons 
‘modern projects, such as Color TV, shop-tested manuals, modern ci 

‘even prepare for diagrams, practical job projects 
FCC License without taking a special the valuable equipment shown above 


ee; | 
! 
t 
i 


105 ANGELES 37, CALIF 
Rush free TV-Radio Opportunity” Book and sample 
FF kesson. No salesman will call. 


NATIONAL SCHOOLS |= —....—_ 7 
4000 &, NOUEROA st, LOE ANGELES 27, AL = (() 
SSeS eeeead 
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specks the size of a micron 


Waste and abrasive particles far foo small to see 
with the naked eye can have o deadly effect on 
engine performance. That's the problem that led to 
the development of the MoPar Micronic Oil Filter. 
It eliminates even these particles from the oil system, 
to the size of a micron (,000039 of an inch). 


This means that the filter catches over 1s more 
dirt per squore inch than ordinary filters. Chrysler 
Corporation Engineers perfected the method by 
means cf a special filter element paper. These 
"Forward Look” engineers also developed— 


© greatly increased filtering speed—because the 
filter surface area is over 8 times larger than 
conventional types—571 inches against 69. 

* far greater capacity—3 to 5 times the capacity 


of a waste-type filter of corresponding size. 
And there's no unloading, warping or distorting. 


22 roruLar science 


If you demand top engine performance and value 
your engine life, you'll use a MoPar Micronic Oil 
Filter. The name MoPar means genuine Chrysler 
Corporation parts and accessories, made to highest 
precision stondards. Available at all Plymouth, 
Dodge, De Soto, Chrysler or Imperial dealers, or 
leading independent repair shops. 


GENUINE CHRYSLER-ENGINEERED 


MoPar Division, Chrysler Motors Corporation 
Detroit 31, Michigan 


You ought to know... 


Will prices drop? Don't look for it. Prices are notoriously sticky. 
Sure the U.S. economy stumbled. But businessmen try to sit 
tight. Shaving prices right away would only reduce overall 
Deofits still saver since the volimae of sales would hardly increase 
enough to make up for the lowered margin on each unit. 


Even so—now’s a good time to shop. Most prices are steady but 
it’s a buyer's market. 
You may run across a 


POPULAR SCIENCE Pri, merchant who's load- 
co) Report od, He wil have to 
REFRIGERATOR (10-11) CU.FT.) move goods 


his bills). He’ i deal: 


Remember this, when 
you shop right now: 
The chance for a real- 
ly good buy depends 

I | on what you buy. 
© Seeeeeeeeee For instance: 


> Houses. Construc- 
tion, way off for 
months, is inching 
52403 ahead. "Recent steps 
toward easier credit 
will help you swing a 
new house, but will 
firm up asking prices. 


56.78 > Building materials. 
If the construction 
Gaacune Gueanans rate climbs, so_ will 
fet : es goon bey 
(a good buy late- 
23.8 ly). Paint prices have 
been climbing stead- 
ily (see chart), show 
ere 8. Bars of Lhe Stotiatirs every sign of continu- 
ing to. 
> Cars. There’s been no mad rush to buy the ’58s. Quite the oppo- 
site. If youre shopping for a new bus, haggle shamelessly, But 
hurry: March is getting late. A dealer may let you walk out, 
unsigned, knowing that sales bloom in the spring. 
> Appliances. Depends where you live. In Chicago, refrigerators 
were $15 above the latest PS Price Report average; in Los 
Angeles, $9 below. In Detroit, TV sets ran $15 above average; 
in New York $15 below. 
> Gas. This will be cheaper—sinking steadily since last summer, as 
the Price Report chart shows. Raw petroleum is brimming over. 
In two large cities, Los Angeles pe Philadelphia, the gas price 
dropped sharply. 
The long view, for most of the things you buy: fairly steady 
prices into summer. And then, if our “rolling readjustment” stops 
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You ought to know... 
rolling, as most economists predict: Climbing prices again. 


Your car is loaded with possible income-tax deductions. It’s 
worth the time and effort to tabulate them, while you're sweating 
over Form 1040 before the April 15 deadline. They add up. 


But the line is sometimes hard to follow between car costs you 
can and cannot claim. To help you sort them out, J. K. Lasser 
Tax Institute, New York City, has furnished this check list: 


> Your bill of sale may show a retail-sales tax, from your city, state 
or both, Or a “use” tax if you bought outside your community, 
say in an adjoining state. If you got your car last year, either 
tax is fully deductible. 


> Interest charge is another item you can deduct, assuming you 
bought car or accessories by installments, or borrowed money 
with the car as secu You can deduct up to six percent of the 
average balance owed during the year, but not more than the 
total carrying charge you paid. Your lending institution should 
be able to supply you with the year’s total of interest charges. 


» Fees for the license plate, title registration, operator's license, 
auto stamp tax are also allowable. Learn, too, if your community 
has a property tax on the car(s) you own. 


> Gasoline taxes are charged by the Federal Government, all states 
and some cities. The federal tax on gas—like that for new tires, 
radios, heaters and so on—is an excise and not deductible. But 
state and city taxes are. They run from 3¢ to 7¢ per gallon. The 
Internal Revenue Service lets you compute your average annual 
total: It’s the year's mileage divided by your car’s gas consump- 
tion multiplied by the deductible taxes per gallon. 


» Some travel costs are deductible. You can’t, of course, deduct 
for commutation costs between home and place of work. But 
you can deduct for costs when driving from your full-time job 
to an extra job, or between two places of Yoastness. 


» Civic and charitable work runs up expenses that are often al- 
lowed: Volunteer hospital work, civil-defense meetings, author- 
ized drills of military-reserve units. In the case of drills, 
round-trip cost is allowed if the duty is outside your city or 
neighborhood of work, only one-way cost otherwise. 


» Damages from any accident (minus any insurance collected) are 
deductible, except if caused by willful negligence. 


» Theft is provided for. You're allowed the difference in the car's 
value immediately before the theft and after its return, less any 
insurance you get. So long as your figure doesn’t exceed the cost 
of the car itself, the Government sometimes permits you to de- 
duct the cost of repairing it. For a stolen car not returned, you're 
allowed its “fair value,” minus any insurance you get. 


Title registered: contents copyrighted 
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THESE MEN ARE GETTING PRACTICAL TRAINING 


“ELECTRICITY 


C. and D.C. MOTORS 
GENERATORS 
SWITCHBOARDS 
CONTROLLERS 
WIRING JOBS 
APPLIANCES 
ELECTRONIC UNITS 


Motor 


TELEVISION 
RECEIVING SETS 
Including Color TV 
AM and FM RADIO 

RECEIVERS inclu 
AUTO RADIOS 

TELEVISION TEST 

EQUIPMENT 

Tn dents 


‘and trace circuits of 


Train in the great SHOPS of COYNE 


Largest, Oldest, Best Equipped School Of Its Kind In The U.S. 


Whether 17 oF up to 45 years of age, prepare for your future now. Don't 
be satisfied with'a "No Future’"Job. rain the Coyne way fora bette 
job tn a field that offers a world of opportunities tn the years ahead. 
FINANCE PLAN foe orttiton 
later. Part-time employment help for students. 
WE TRAIN YOU IN CHICAGO on real equip- 
ment, Trained instructors show you how, then 
you do practical. jobs yourself. No. previous 
Experience or advanced education neede 
CLIP COUPON NOW {or big new illustrated 
Goyne book “Guide to Careers in ELECTRIC 
and TELEVISION-RADIO". No obliga- 
yon, no elaran ll al Get wt fats nw 
‘Yaining in Refrigeration and Elect 
pliances can be Included. 


B.W. COOKE, Jr., Pres. N FOUNDED 1999 
ELECTRICAL ScHOOL 


A TECHNICAL TRADE INSTITUTE OPERATED NOT FOR PROFIT 
‘500 5. PAULINA STREET, CHICAGO, Dept. 98-46 
ELECTRICITY % RADIO % TELEVISION % REFRIGERATION % ELECTRONICS 


—| NON-VETERANS 
Allke 


ing you 


offer. This does lesan, 


. STATE... 
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Over 100,000 top pay jobs are open for | 


Auto Mechanics 


Now it’s easy to train quickly at home | 


YOU'VE GOT IT “MADE” 
WHEN YOU LEARN THIS TRADE! 


A national magazine fi wy, /) 
reports, “100,000 mechanics /~<") i, 
are needed by the motor. |" \\ | iA 


~~ 


Technicians not only have excel- 
can count on good pay and pro- 
ick of training keep YOU trom 
becomi ss! Learn to become a mechanic at 
home in spare time. Find out how by filling out and 
mailing coupon below. No cost or obligation. 


motion. 


Get Experience Using Tune-Up Kit & Tools 


Uneluded with Wining) 


CTT sends you a Tune-Up Kit, the kind that skilled mechan- 
fcs use to locate engine troubles. You receive a compression 
Tester; Vacuum Gauge & Fuel Pump Tester; Ignition Timing 
Light;' portable steel ‘case. You also "s tools, 


DIESEL MECHANICS OR BODY-FENDER 


is yours at no extra cost. Only CTI offers this extra choice. 
You get fully-rounded training in all three Belds. 


Many Students Earn Money as They Train 


Many students earn extra money Sxing cars. Some work ‘on 
their own,” others take part-time jobs in local shops. They 
dd to their experience — often make enough money to pay 
tuition and buy equipment. A large number have gone in 
business, made” good. coupon for full information— 
Commercial Trades Institute, Chicago 26. Ill 


MAIL TODAY FOR 2 FREE BOOKS 


COMMERCIAL TRADES INSTITUTE 
1400 GREENLEAF_ AVENUE 


For FUN and PROFIT 


Tan SKINS 


Learn TAXIDERMY 
Beis Theo 


TERE BOR TODAY" ard i 
TIRDS, ANIMALS, GAME-HEADS, FISH, Marvel 


* SPORTSMEN—MEN, BOYS 


Bhai 
Rooks 


bo STRIPE MoDEL 
SComaiwarions... = S37> 


WENDELL MFG. CO. Raapemerure 


ENGINEERING pagum 
B.S. DEGREE IN ZT MONTAS 


AERONAUTICAL, CHEMICAL, CIVIL, ELECT 


ICAL and ELECTRONIC ENGINEERING (Inc. 


hig INDIANA TECHNICAL COLLEGE git 
wi 

. OEGREES Int 

Electrical [) 


Mechonieal C} 
MONTH 2.5. DEGREES 
‘Chemistry D 


Electronics [ 
Physics O 


INVENTORS 


Learn how to protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved, Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorey or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention" form will be promptly forwarded to you without 
obligation upon request. 


ih 


CLARENCE A. O‘BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


82-C DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 


l 
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These great minds were Rosicrucians... 


WHAT SECRET POWER 
DID THEY POSSESS? 


Why were these men great? 


How docs anyone—man or woman—achieve 
greatness? Is it not by mastery of the powers 
within ourselves? 

Know the mysterious world within you! At- 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind! Learn the secrets 
of a full and peaceful life! 

Benjamin Franklin, statesman and inventor 
._. . Isaac Newton, discoverer of the Law of 
Gravie . Francis Bacon, philosopher 
and scientist... like many 
other learned and great men 
and women .... were Rosicru- 
cians, The Rosicrucians (NOT 
a religious organization) have 
been in existence for centuries. 
Today, headquarters of the 
Rosicrucians send over seven 
million pieces of mail annuall 
to all parts of the world. Ad- 
dress: Scribe Q.T.L. 


Tbe ROSICRUCIANS 


San Jose (AMORC) California, U.S.A. 


THIS BOOK 
FREE 


{ Scribe Q.T.L. 

| The ROSICRUCIANS 

1 (AMORC) 

1 San Jose, California, U.S.A. 

! Picase send me the free book, The Mastery of 
! Life, which explains how I may learn to use my 
| faculties and powers of mind. 

1 Name. 

{ Address 

H City. 
J State 


| 


GENUINE 


E 
360 FOWER it 
TELESCOP 


COMPLETE WITH 
50K, 120K, 150K, 360X 
magnifications, 4X finder scope, 


of Heavens” & Magic Star Finder 


(STRUMENTS CO., 809 Fifth Ave., NY 17, N. 


‘QUALITY READING-MAGNIFTING OR 
BIFOCAL GLASSES FOR FAR AND NEAR 


ADVANCE SPECTACLE COMPANY 
5 


SHORTHA' 


Famous SPEEDWRITING shorthand. 120 w 
inwie: No symbols. "be machines; ‘wren 
Hoo,o0e graduates. Fe 


Inc. 
Minois 


D in 
‘ 
* 


& ‘Write for FREE booklet te 
saw, SEP Te, “ 
RN UPHOLSTERY 

in your spare time 


run your own 
business AT HOME 


a Wt 
cinta on 
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INVENTORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 


the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
‘How To Protect Your Invention,"’ containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record” form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
ation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
PATENTS + COPYRIGHTS + PATENTS 
142-K VICTOR BUILDING, WASHINGTON 1, D. C. 
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INVENTORS 


Unless you are familiar with these 
matters, you are advised to call 
upon the knowledge, experience 
and skill available to you from a 
registered patent attorney or agent 
in order that the patent, if ob- 
tained, will adequately protect 
your invention, 


‘The firm of Victor J. Evans & Co. 
is registered to practice before the 
United States Patent Office and 
is available to advise and assist 
you in all steps necessary to the 
Preparation and prosecution of 
patent applications. 


vicror s 


EVANS « 
sso-e munuin 8 


ings in the Patent Office to obtain the patent is an 
patent law and Patent Office practice os welll os know! 
scientific or technical matters involved in the particular invention. 


Co. When Vr. Grane 


STERED PATENT ATTORNEY 
NG, WASHINGTON 6, D.C. 


Let us send you a copy of our in- 
structive booklet “Patent Protec- 
tion for Inventors” which explains 
pertinent points concerning proce- 
dures which must be followed and 
how this firm acts in your behalf. 
We also will send “Evidence of 
Invention” disclosure form (with 
instructions for proper use) to help 
you take the first step toward 
securing a patent—a search among 
previously granted U. S. patents 
for similar types of inventions to 
determine probable patentability. 
Booklet and form sent without 
obligation. 


FREE! 
NEW ISSUE 
QUEEN ELIZABETH 


STAMPS 
and illustrated 
booklet 


ra 


for Inspection plus ree 
‘ger "eimited” USE 


‘Stamp. Collectors Gi 
name, 10c for postage, 
STAMP CO,, Dept 


EGARCELON STAMP CO., Dept. 2°50 
"Colais, Maine, Rush FREE NEW Elizabeth Stamps, Cé 


Wlector's Guide, other offers. Enclosed 1 posta 
Thondling. (PLEASE PRINT) e 
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Dar Ao mere Parson TH 


BECOME A :-. 


Machine Tool 
DRAFTSMAN & DESIGNER 


Mail Coupon For Free Brochure 
fied heme siuty treicing program. Learn 
"ase of Machine Drafting and Tool Design: 
<big-poy. Ure spore hours—no 


Z 


se Toc Sey i 
eT N's | 
| 


finest of home study training. The equipment 
illustrated and text material you get with each 

course is yours to keep. Practical work with very 

first lesson, Courses for the beginner and the STITUTES, Inc. Hone Sty Dep. 
advanced student. Pay-as-you-learn, You need pay 350 West Fourth Street, New York 1 

for only one study group at a time. Without ion, send me FREE 52 page CATALOG on Home 


Send for this er mencmasanmsmmmen 
FREE Book Now )| ~~ 


RESIDENT SCHOOL courses in New York City offer com. 


In Conada — RCA Victor Co, Lid. 

prehensive training in Television and Electronics. Day 2 

evening classes start four times each year. H 3001 Cote de Unwe Rd, Montreal 9, Qve. 
‘Detailed information on request. t To seat pan on or site. 
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OWN aNationally 
Advertised 


° 
Business 
We'll show you 
how to earn 
$8,750 PROFIT 
first year on just 
2 jobs a day. 
personally train 
you, furnish all 
equipment. 


thy 


\2 


ly established, No shop needed. 
.- Business grows from rec 


homes, offices, hotels, Our 
n individual basis to help build 
. You receive 25 continuous serv: 
irden, dozen 
others. Trademark Protection, Complete Local Ad Kit, 
Publicity Program, Monthly Magazine, Laboratory Re- 
search & Development, Conventions and many others. 


FIVE Ways to Make Money 


A Duraclean Dealership qualifies offer five different 
services, Thus on many jobs you profits, 
or cleaning rugs, 


Parenis’ Magazine Seal. No scr 
ing, shrinkage. Aerated 
portable electric F 
dirt, grease, unsightly sp fast cus- 
tomers use furnishings in 2. Dura- 

ng treatment that keeps furnishings clean 
new you may be first im town to offer this 
type Duraproof: Protects against damage by 
moths, carpet beetles, Backed by International 6-year War- 
ranty, 4. Duraguard: Flame-proofing treatment which re 
duces fire damage. Theatres, hotels, homes offer huge poten- 
tial, 5, Spoteraft: Products which enable you to handle most 
all spot oF staining problems 


Mail Coupon—We Send You FREE Booklet 
A moderate payment establishes your business—pay balance 
from sales. We furnish equipment, sales material and enough 


supplies to return TorAt investment. raxx booklets explain 
everything! Send coupon today! 


DURACLEAN CO. 


and letter giving ful 
me. business. 


| 
1 1 may OWN a growing, lite 
! 

| Name. 

V naideets. nn 


es 
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High income can be earned oper- 
ating a Brikerete plant, because 
Brikcrete—world's most modern 
masonry—gives more value for less 
cost fo building owners without sac- 
rifice of profits. Huge savings by 
local production makes possible low 
prices and high income potentials. 
Truly an outstanding manufacturing 


opportunity 
= 


Broad markets are waiting because 

Brikcrete is popular for every type 

of residential, commercial and indwa- 

trial construction. Ultra modern in design, size, 


3. Cost less than lumber. Wide color ra ma 
‘ines all the features that make for large consumer acceptance. 
More local plants are needed. Exclusive privileges in franchise- 
protected territories. Mark-up averages 100% on basic cost. 
Brikerete machine available on lease, Write at once for 
Brikcrote Book No, 2 and tentative reservation of territory. 


Brikerete Associates, Inc., 422 W. 25th, Holland, Mich. 


ELECTRONIC AND AERONAUTICAL 
ENGINEERING TECHNOLOGY 
* TWO YEAR COURSES * 


Northrop Institute in Southern 
for highly paid positions 


fornia prepares you 
jon and Electronic 
juring school and 


after graduation. Approved for Ve 
Write today for FREE CATALOG 
NORTHROP AERONAUTICAL INSTITUTE 


1157 W. Arbor Vit: glewood 1, California 


@ High School 


“MANY FINISH IN 2 YEARS 


No classes. No time wasted going to and from school, 
Progress as fastas your time and abilities permit. Standard 
H. S. texts supplied. Thousands enroll each year in this 
61-year-old school. Send for FREE descriptive booklet. 


AMERICAN ScHooL, Dept. Hae 
Drexel at 58th St., Chicago 37. MI. 
| Witnout obligation, please send’ FREE descriptive booklet. 
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Seales 
Sit 0m corn 
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‘Pam mail a 7 dare FREE EXAMINATION ie i! hve cid 4 
(nceston each tet we net Cieed nu] have pus ter puthne pr, Plor MPM 
‘a WT am at empty saab th my Aeael Gdn Tay nn om 


NO Staines OR Catcties TO THIS OFFER. 


THEO. AUDEL & CO. 


49 West 23¢d Street, Mew Tork 10, MY. —— 
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Can you think faster 


than this Machine? | 


Be, careful, before you answer. GENIAC the frst olectrical 
Brain construction fit is equipped to 


selene sane, feared, eng oe 


Eerie Giuetmssians Gragcastant ih foe 
Bayes Whee cae 
Blac badianitea sat poles Aceh kee St 
il a lt eb 2 
isa panei balan lee, 
a a ye] 
Soiecier Sma as 


da" cie 


‘voivtfons in" symbolic ogies theory” of 
ties, and ‘automation, = 

‘Only $19.95 with over 
fully ittustrated manual 
that if you do not want 
‘You can return it for” full 


ators of circuitry 
umbers, eybe 


OLIVER GARFIELD CO., INC., Dept. PS-38 
126 Lexington Avenve NEW YORK 16, N. Y. 


A 66-inch Slide-rule 
for your pocket 


iad “oSeneY ch eularon 


B 
WATERPROOF STOP WATCHES 
Waterproots shockproat, and dust protected with 
Unbreakable” malusprings.. Measuring time In 
Tenth of a second they are ideal for research 
Athletic events. or production timing. Extremely 
fight welght they are accurate far beyond thelr 
SSR sivine the value ‘of much more expensive 
iiiancnay, 4 Mnhet Su" $75.95 


avaliable a... ..tses-cceesse 
OLIVER GARFIELD CO., INC., Dept. P38. 38 
NEW YORK 16, N. Y. 


126 Lexington Avenue 
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PROTECT YOUR INVENTION BY A 
U. S. PATENT. SEND FOR FREE 
INVENTION RECORD” FORM AND 
ATENT INFORMATION 

EVERY INVENTOR SHOULD HAVE”. 
CARL MILLER 
REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 36th FLOOR, 38C 
NEW YORK CITY 


INVENTORS 


Whether an invention is patentable can be substanti 
termined by a vearch of te U.S Patent recone, Without 
Obligation, write for information explaining the steps you 
should take (0 secure a patent. 
JOHN N. RANDOLPH 
Registered Patent Attorney 
205 Columbian fashington 1, D. 


PATENT. inFoRMATION 


‘Book and ‘ATTORNEY 
INVENTOR'S RECORD ABBOCIATE EXAMINER 
‘withowt obligation v.sr Par, OFF. 1932-1828 


Patent Attorney & Aeviser 
MAVY DEPT, 1930-1047 


ATENT LAWYER 


INVENTORS 


U. S. Patents protect your inventions. Our free 
yn Patent Proct for 
ificate of Invention" form 


GUSTAVE MILLER 


37S WARNER BUILDING 


sent without obliga! 
Cc. A. SNOW & CO, 


REGISTERED PATENT ATTORNEYS 
426 SNOW BUILDING WASHINGTON 1, D.C. 


TELLS HOW TO SELL YOUR INVENTION 


If you have an invention that you believe has merit, write us 
at ence for copy of copyrighted booklet “How to Go About 
Selling Your Invention.” We work with manufacturers, and 
Hookite rovenle present martstx qualitin of a sulesil 
tion, current royalty rates being paid by manufacturers. Book- 
let is FREE, in offered to encourage new ideas we might wub- 
turers. Just send name (no drawings, please) to 
r Sales Corporation, Dept. 73-D, Fremont, Ohio 


cer nro RADIO - TELEVISION 


or Your Own Business 
IN SPARE TIME! 


Earn While You Learn 
jobm are waiting for men who know 
SCXD {O24 TEVISIONS Lanrnat home, got 
‘alunble, interesting, actual practical expe: 
Hence with kits and equipment we send. 
farmextra cash servicing seta while learing 
Nopreviousexperionce needed: Rush coup 
for big book and Sample Lemon... FREE 
No maleerman will eal. Our 27th 3 


FRO aa 


Roth catalog and compl 


3° obliga 
1 obligation. 
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Now available...direct to you from the Publisher 
BRAND NEW EDITION OF THE WORLD FAMOUS 


ENCYCLOPAEDIA && BRITANNICA 
pos I 


in Seeeees 
a ==SSSEtaez 
S= SEeSSera 
oe wesesss 
ins aie wie 8, 
as Geeeeee 
Fz Ros EESS— 
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You Get All 24 Volumes Now...Pay Later 
On Easy...Book a Month Payment 


Yes, the latest editior ftom md and superb illustrations. It is the 
(eerie Eee ee oho, 


ver pulled now it ores 
fon n Femarkable, dicwct-from-the $s, 
Hiker plan thet puts thle werid-re- 
owned reference fibrary within reach 
of rery Elly AU 2 eu wl be 
in your "you pay 
Pay EO 
It's an eaay cn buying @ book’ a month, 
‘You may wonder how we're able to 
make thia truly amazing offer. First, 
‘Decause of the great-demand for this 
Taagnificont set, we have ordered a tre- 
mendous printing. This enormous 
Printing materially reduces our conta 


(rimuamcericarsr Sol na matt 
inant cee se rok ay ae 
tiful, new booklet ‘which containg an 

ei Selene 
en for pos 
Youre aealan frost fia 
le a 
: eae sa eet 
France-"to the mysterious Orient to 
Pie annie 
peat Mt atcha 
Hein meen eran 


as cee Seareseae Soe es ene oe 
alr remands Sool wea eee 
pe RE peet’se | Ae Send vo vl fig 
et Fender; Yon, rou fig 
‘Thousands of Subjects of Practical Valve ‘Yes, Britannica will assure every _nowledge'—pressated in the most en- 


In the brand-new edition of Britannica, meme of your family the comant ertaining and informative manner, 
you willfind thouandyafwabjects that Companionship ofthe world's greatest dust an soon ay we receive Your Goa: 


Jou tod yeur fatal wilefec tots tne Someenionalay of She mocks preston te wil weed Jour Mlustatel, tes 
Eoorme gh your narmal day:tovdny Clon with theipeMldren at ome Gackt ma that yt cn ret and joy 
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‘decorating, medicine and Eoating saemees ‘say: “Too many However, sacs Ci Ter iss necessarily 
Femodelisig, child care, ndoleacent paromts leave the entice edeational limited lense mail the coupon today 
protlame, ra pepe ms for all job up to the school teachers. before it slips your mind. 
forts ogry Kin of bby Hane = eee 
{octs: Useable information that cam ENCYCLOPAEDIA BRITANNICA, DEPT. 60-0 | 
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23,404 magnificent illustrations, But it 

does not merely show “attractive” pic- 
‘tures—it is the work of 5,565 of ‘the 
‘world’s greatest authorities on all in- 
formation significant to mankind. Our 
free Booklet will show you how Britan- 
nica presents the accumulated culture 
of the world in clear, easy-to-read lan- 
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show You How 
Mars. Schirmer & 1 Rel 
Dithid Plants Worth 
@ Fortune Star 
fn Spare Time! 


hing gore 

chida burst into radiant bloom — to be snipped fresh {rom the 

(or perwmnal carnage for gifts, or to sll at fine profits! Big las 
whito Cattleya Orchids like those sold in « 

exquisite Cymbidiums often 25 90 flowers on a stem. Dozens of 

others, Many Orchids grow without soil, getting food {rom the aie. 


PROFITABLE HOME BUSINESS. - 


Y flower 


Orchids multiply -one plant may become 
many, each valuable as the frst. No big 
investment. Takes only few minutes a day 


Ss 
COMPLETE INSTRUCTION: 

[AND REAL ORCHID PLANT 
S YOURS TO EXAMINE AT 


for you to 
{ation to buy’ 
Fre “al deta 
‘Just name & addres on Coupon ot 
1 card. Write today."Airmail is quickest. 
| TROPICAL FLOWERLAND, oop. 23-4 
Ca 


1 ave stand 
fare floes. Wil aways be 
a Yu 


college graduates 
get ahead faster! 


You see it in your own city. They have higher incomes 
Advance more rapidly. Grasp your chance for a better Lie! 
Industrial growth... automation . . - technical advances create 
career opportunities for engineers, accountants, management eX- 
berts. Share rewards awaiting college men. Important frms visit 
Campus regularly to employ ‘Tri-State College graduates, Start 
Shy quarter in this world-lamed college. Approved /or veterans, 


Bachelor of Science degree in 27 months 


SALE 
20 x 50. "22" 


$29.95 


How to Make Money with 
—, Simple Cartoons’ 


obligation, Simply address 


JARTOONISTS” EXCHANGE 
Dept. 193-D, Pleasant Hill, OI 


FIX OUTBOARD MOTORS 


POWERMOWERS, AND ALL SMALL 
2 & 4-CYCLE GASOLINE ENGINES 
Reval your own equipment or MAKE EXTRA MONEY 


inthis "erowine Sela. justrated, enay-to-under= 
‘Stand, Home Study Course, Write for PHEE information. 


LINCOLN TECHNICAL INSTITUTE 
, NEWARK 5, N. J. 


WONDER AUTO GLAZE 


with Miracle DOW 4 
CORNING 200 Fluids 


Gives You $55.00 2 Day Clear Pratt # 
le ‘on Your Own Exclusive Route! 


GUARANTEED to outshine, outlast I 

Shi Sutperform ANY wax polish on 
sarket today—or money back BL 
REPEAT SELLER! Needed by 


Sam 
1 


‘No Obligation! 
ROYALTOME PRODUCTS CORP., Dept, v5.3 
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{as E, 40m St., Brooklyn’ 30, 


GRAVELY 


joss EASY! 
Gravely does jobs other tractors won't . . . because Gravely 
has that extra power you need for the toughest lawn, garden, 
field and farm tasks, Does a better job everywhere, even on 
steep slopes! 


cents 


* ALL-GEAR DRIVE 
J+ POWER REVERSE 
+ Power Attachments 
Securely Mounted 


With a choice of 30 attach- 
ments, you do every chore with 
a performance-proved tool that 
does it better, faster, easier! 
Because Gravely's all muscle— 
its direct engine drive puts the 
power where it counts— at the 
working tool. That means per- 
formance Plus! 


More For Your Money! 


Yes, you set more power, more 
hen you get Gravely, The cutaway 
View 6 the right shows you ity 
lean, compact, powerengineered design — the 
reason for Grively’s remarkable performance. 
Never before, in a small tractor, such remarkable versatility, such built-in power. 
Whatever the job, whatever the season, Gravely turns in a real job with unbelievable 
ease and speed |. All-Gear Drive, Power Reverse, Balanced-Weight Handling. 
Push-Buttoa Starter éptional. 
New 24-page "Power t's Drudgery’ Booklet shows 
how Gravely can solve your upkeep and 
gardening problems besser, faster, easier. TAN 
‘Mail coupon today! PLAN 


Gow rave onass 
Veen teos enone 


---------------------} 
t 
1 


GRAVELY TRACTORS, INC, 


BOX 384 DUNBAR, W. VA. 


Please send me “Power vs, Drudgery"* Booklet and 
dealer's name. 


—_____Zone__State. 
ELD-TESTED SINCE 1922 
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OPTICAL BARGAIN | 


ASTRONOMICAL REFLECTING TELESCOPE 


frit Folesrape comes culgred with 


n EOMUND TELESCOPE Now! 


ates |" 
| 


12 In 1 Combination! Pocket-Size 


50 Power MICROSCOPE and 10 Power TELESCOPE 
and Microscope combined In one 

in. pen. ‘Telescope ia 10 Power. 
sharp ‘focus 

‘goking, at: small 
‘Send Check ‘or MO. 


$4.50 Pata. 
REAL 150 POWER ASTRONOMICAL TELESCOPE 


SATELLITER *revescore 


BUILD A SOLAR ENERGY FURNACE 


‘Stock No, 70,330-N—packsie of 1 $8.00 Pated. | 


INFRARED SNIPERSCOPE 
TELESCOPE & PARTS 


Sale wtes or det 


WRITE FOR FREE CATALOG “‘N"'! 
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Shrinks Hemorrhoids 
New Way Without Surgery 


Science Finds Healing Substance That 
Relieves Pain—Shrinks Hemorrhoids 


For the first time science has found a new healing 
substance with the astonishing ability to shrink 
hemorrhoids and to relieve pain—without surgery. 

In case after case, while gently relieving pain, 
actual reduction (shrinkage) took place. 

Most amazing of all—results were so thorough that 
pufferers made astonishing statements like "Piles 

ve ceased to be a problem!” 

‘The secret is a new healing substance (Bio-Dyne*) 
—discovery of a world-famous research institute. 

‘This substance is now available in suppository or 
ointment Jorm under the name Preparation H.* Ask 
for it at all drug counters—money back guarantee, 

U.S, Pat, Om, 


GROW MINIATURE TREES 
FREE! SEEDS & PLAN 2 


HOBBY. 
NESS OPPORTUNITY 


Hap 
fl Eveon FICE 
TW kinds) and Plan. Sate your age. Woe 
IMUATURE TRE HORSEIES Dept, Mame Gowers Din! Care Call 


FAN emma 


GOLD, SILVER, PRECIOUS METALS withthe Fomous Medel 
27 Metal Detector. Lightweight, trarsensive, Ine 

ost Name finer Also GEIGER COUNTERS for va 

fond the VIOUTE for tungsten INFORMATION Fait 


ne D0 eTecTearee om, a 


5524 Vinslond Ave., No. Melly 


LEARN BE A LOCKSMITH 


REPAIR A WATCH 


... Swiss or American 


No previous experience needed to 
Jearn modern watch repair. An en- 
joyable hobby or profitable 
reer. Unique Sweazey System 
starts you making repairs right 
away. Develops your step 

by step. Teaches you modern shop 


Drofessional short cuts 


study. Free sample lesson. No obli- 


gation. Write today! 


CHICAGO SCHOOL OF WATCHMAKING 


2330 N. Milwaukee, Dept. 438, Chicogo 47, Illinois 


‘MAKE GARDENCRETE Bi 


A Spare-Time Activity Can r 


Lead to a Full-Time Business | | 


On one compact, low price, ‘ 
easy-to-operate machine you [| 
can make 24 different kinds | \ 
or sizes of Gardencrete for fe 
‘walks, planters, barbecues, 

‘te. Easily set up in shed 

With small investment, 
you can turn idle hours into profit 
tha Dulld into « full-time opera 


Patio Stones 


COLORCRETE INDUSTRIES, INC, 
TH ottawa Ave, Holand, Mich. 


JE RE EMAFAYETIEGATALO 


NEW 180 PAGE ELECTRONIC CATALOG FEATURING ff 


THE BEST BUYS IN THE BUSINESS 
Packed with the largest 
election of Eleetronte, Radio and TV. 


SAM HANKS, 1957 winner ot indianapolis says: 
py 

Ta OWAL SCHOOLS trained aria on 
my crew... any employer would: 


Som Honks holds American 


Cloved Course record” (182.3 
MaPH.); also many 

rational racing filer Al Indian 
Spolis he wor 2nd last year 

3rd in "52 ond “53 


MASTER ‘ALL ENGINES 


AT HOME IN YOUR SPARE TIME 
NATIONAL SCHOOLS 
AUTO MECHANICS ‘curs: 


COURSE 
INCLUDING FUEL INJECTION 
YOU GET AND KEEP “ALL THIS EQUIPMENT 


“I've worked alongside National Schools-ti - 
chanics,” reports Sam Hanks. “They're tops, because 
they get all-around training, and they know how to 
repair fast and right the first time, No wonder Na- 
tional Schools graduates command 
Earn as you learn men! We'll show you how. Stream- 
lined lessons, diagrams, manuals, latest equipment, 
-actical methods prepare you for hundreds of jobs 
in scores of industries. Free Placement Assistance. 
be Resident Training at Los Angeles 
If you wish co take your Auto- 
Diesel training in our famous 
Resident School Los| 
Angeles, check special box in 
coupon for full information 


ee NATIONAL SCHOOLS 


came tos Angeles 37, California 


NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 

NATIONAL SCHOOLS, Dept DC-38 
‘MAL NOW TO 


4000 $_ FIGUEROA st 
LOS ANGELES 37, CALIF 
‘Send for FREE Ast Giese! Opportenty Boch nd Sample Lesson 


Lafayette Radio" 


eny tone__stare 
1 C) Check it interested GNLY in Resident Schoo! Training at Los Angeles: 
A. veces ce net 
aan 
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Some make more. some tess: T-THORN reports: 


$ gross in single 
MONTH 
IN MY OWN BUSINESS! 


Start 


YOUR OWN 
Business! 


24 4 © Here's YOUR chance to start a 
money-making, year-'round busi- 
ness of your own and make the 
success you've dreamed about. 

 R.O. Donnley took in $40 in seven 
hours, O. W. Ware landed a $750 hotel job. 

R. Traynor grossed over $450.00 in five 


days. Homes, hotels, offices, clubs, offer 
you big profit possibilities. Auto uphol- 
‘tery also. 


NO SHOP OR OFFICE NECESSARY. You 
clean furniture on customers’ premises. 
No hauling. No high rents. Supplies in- 
expensive; operate from your home. What 
you take in is mostly profit. 

@ If you want to be your own boss—free 
from layoffs, strikes and bosses, we will 
help you to start and succeed. Don’t dela 

read the facts, then decide for yourse 


MAIL COUPON TODAY FOR FREE BOOK 


tion rush your FREE booklet 
about how I can start my own permanent, prof- 
itable electric Upholstery Cleaning business. 


gives you 4-WAY 
FILTERING ACTION... 


The MEW ELECTRIC 


Receimes 
xcept 
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MAIL COUPON FOR DESCRIPTIVE FOLDER. Re-refining Oil Filter il 


PRICES 
MASHED 


ACCORD ONs 


AND MORE DURING 
THIS GREAT SALE 


S Days’ FREE TRIAL 


Horrs! 


= 
FREE s‘won.chr tice 


Learn how eal 
‘ccordion’ ‘feash rar 


ACCORDION MANUFACTURERS AND WHOLESALERS OUTLET 
2003 W. CHICAGO AVE., Dept. P-38, CHICAGO 22, ILLINOIS 


WORLD’S LOWEST PRICED 


fui MACHINE wrest 


= Aero 
Sota ati or 
Box 136 Dept mah Montingdon "Wal 


we 
YOUR OWN? 
ven. dob help 

Our 35h 


DIVES 
ors acronarics | 


EARN:100 
AWEEK AND UP 
BE AN AUTO-DIESEL 


MECHANIC...EARN 
WHILE YOU LEARN 


Many of our graduates earn $100 a week 
and up. You fearn fast in our school and 
Shops beenuse you learn with tools on real 
need Instructors explain 
ju HOW. then you DO TT 


YOURSELF. ‘One'or the best equipped tech 
Bleal achoois in the United States, Thi 
‘nine years” experience training men. Succ 
fal graduates in 4 states and many” foreim 
counte 

Svening classes. Pree bulletin—write: today 


NASHVILLE AUTO-DIESEL COLLEGE 


STANDARD 831 BN NI Broad ‘st Philaenpia “Pa 


1 Made ‘14,839 in1 Year 
SERVICING RADIATORS!”’ 


1108 Jackson $1, Omahe 2, Nebr 


coer ELECTRONICS! 


The key to better jobs and higher pay in electronics is @ 
Ist class commercial (not amateur) F.C.C. license—Fed- 
eral Gov't evidence of your qualifications as an operator- 
technician. We train you quickly—by mail or in resident 


classes. Get your Ist class F.C.C. license in 12 weeks— 
NO previous training necessary. Our schools are lo- 
cated in Hollywood and Washington. Write to the 
school nearest you for our FREE booklet of details. 


GRANTHAM SCHOOL OF ELECTRONICS, Desk 85-C 


1505 N. Western Ave. gp 821—19%h Street, N.W. 
Hollywood 27, Calif. Wothington 6, 


YOU 


can SUCCEED in 
BUSINESS 


THROUGH 


SPARE TIME 
HOME TRAINING 


A better position—a higher salary—can be 
is 


yours IF you can do the work. Busine 
always willing to pay the man who knows 
and pay him well. 

You don’t have to be satisfied with a medi- 
ocre job at low pay when in your spare time 
at home you can quickly, and without inter- 
ference with your present work, prepare for a 
brighter and happier future. 

For nearly 50 years ambitious men and 
women have turned to LaSalle for greater 
ability and larger success. So decide today to 
take the first step to better your own future. 

Check the career of your choice in the 

m below and we'll send you by return 
, without obligation, full information on 
thet'feld the ‘opportunities, and what you 
must know to be successful 

You can win Success if you train for 

Success. 


‘Mail the Coupon Today 


LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
‘417 So. Dearborn St. Dept. 383R, Chicago 5, Ill. 


Please send me, without obligation, full information 

fon the field I have checked below: 

LASALLE ACCOUNTING: ‘Training for position as 
Accountant, Auditor, Controller, Cost Account- 
‘ant, Public Accountant, ete. 

OLAW: ‘Training in Law as a foundation for busi 
ness or professional success. Degree of LL.B. 
(TRAFFIC & TRANSPORTATION: ‘Training for pos 
tion as Motor ‘Truck or Industrial Traffic Man- 
ager, Railroad; Rate Expert, Freight Solicitor, ete, 

DD CPA TRAINING: Advanced training in prepara- 

tion for the Uniform CPA examination: 

0 BUSINESS MANAGEMENT: ‘Training for Managerial, 
Sales and Department Executive positions. 

CDSTENOTYPE: ‘Training for position as Stenog- 
rapher, Secretary or Executive Secretary using 
Stenotype Machine. 

1 STENOGRAPHIC-SECRETARIAL: ‘Training for posi- 
Hon as Stenographer, Secretary ‘gr’ Executive 


‘Secretary using Gregg Shorthand System. 
Address. ....cceeeeeeseees e 


City, Zone & State. . 
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DRAFTSMER 


CASH BIG 
PAY CHECKS! 


Train Now for 
more success, 
greater security 


LEARN AT HOME IN SPARE TIME 
(or at college in Chicago) 


Check the want 
pay opportu 


fhore, you can learn i-paid, prestige profession 
At hore—quickly. No special ta 

Ger complete, ate Chicago, Pech Teasona in th 
Tall, spend few pleasant hours studying each, 

Ina short. tim a ef dra! 


ready’ to take 


Tenen” what 
Rraduaten may a payand ‘oppar 
Rinitien in drafting. No charge, of obil- 


72000 So, Michigan Ave. 


7 ‘on with Information about ble oppor- 
ih DRAFTING 


eae LAPSTRAKE 
SKIFF KITS 
Now eduled to our 
grect line of hits, 
new easy 19:08 

semble Lapstrake 
Suite 


30 years of boat 
kit pioneering, 30 
models, Prams, Row- 
boats, Outboards, 

Cabin Cruisers and Skiffs 


SEND FOR ILLUS. CATALOG 


Showing ell models from & to 23% 
Const. details, paints, access., ete. All 
you need to build your own 

MAIL 35¢ (coin) for & Handling 


U-MAK-ITo reduces 
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Would YOU Like to Make 


$1,000 A MONTH? 


That's what Stanley Hyman 

made selling the amazing new 
ESTO Fire Extinguisher! 

‘Amating new kind of fire extin- 
Eulsher. Tiny “Presto” does job 
6f bulky extinguishers that cost 
4 times as much, are & times a8 
heavy. Ends fires fast as 2 ncc- 
onds.Fits in palmofhand. Never 
corrode. Guaranteed for | “ 
years! Sells for only 4.95! 
‘Over Two Million Sold? a 

Show it to civil defense STANLEY HYMAN 
workers, owners 


Coast to coast, high-paying jobs 

in photography are 

people with that “know-how” to 

ll them. You can quickly, easily 
ualify at home with the 


< MONEY? 


GET INTO 
PHOTOGRAPHY 


PLASTIC ‘ARTS STUDIO 


STUDY TO BE A DOCTOR 
of Psychology or Metaphysics 


of Ph.D. Be a Teacher, Lecturer oF Ace 


piness and" Contentment. Chartered by State, Correspondence 
Courses only. Write for FREE book telling bow. 


‘THE NEOTARIAN FELLOWSH! 
Plekwick Buthding Kan 


Desk 5, 


ROOT YOUR OWN 
CUTTINGS IN SAND 


in a box, greenhouse, or hotbed. Scientific In- 
structions copyrighted, $1.00. It is easy in an 
amazingly short time to root cuttings of 
Camellias, Azaleas, Gardenias, Roses, Ever- 
greens and other plants in sand, any time of 
the year, with our Instructions. This infor- 
mation cost us thousands of dollars, and 
Years of experience and costs you only $1.00. 
Postpaid. 


‘Spurgeon Pickering, Dept. PSB-3, Biloxi, Miss. 


ty 6, Miesourl 


NEW ARMY 


Model SCR625. A portable di 
vice for detecting metallic and 
nonmetallic objects. Find buried 
pipe lines, cables, wires, hid- 

In jewelry, coins, sewer 
tile, ete, 


COLUMBO TRADING CO. 
395 Canal St., Dept. P.S., New York 13, N. Ys 


TELEPHONES 


and ALL SUPPLIES 


ZENITH CO., 61 Willoughby St, 


possess 


choose a career in 


MECHANICAL 
ENGINEERING 


Bachelor of Science 


Prepare for a rewarding career as an engi- 
neor Or enginesrlug techalelan at the:| 
Milwaukee School of Engineering—located | 
in the machine shop of the world. At MSOE, | 
you can earn an Associate in Applied Science | 
degree in 2 years, or continue without loss | 
of credit to your Bachelor's degree in4 years, | 
All courses are approved by an Industrial | 
Advisory Committee. Previous training and | 
experience are evaluated for credit. Scholar- 
ships and part-time work ai 
ment service for graduates. 
New ci Begin In SEPTEMBER, 
JANUARY, MARCH, and JUNE 


Choose from these courses: 


MECHANICAL ENGINEERING 
BSME. degree in 4 years, 

Plant Engineering, Metal 

Industrial Technology 
ENGINEERING TECHNICIAN, 


AAS degree in 2 eo 
‘Ave Conditioning,” Metallurgical in 
oe Industrial Technology 1903, 


For more information, mail coupon today! 


MILWAUKEE SCHOOL 
OF ENGINEERING 


Dept. PS-358, 1025 N. Milwaukee St., 
Milwaukee 1, Wisconsin 
Send FREE career booklet (please print) 


City 
D Tam 2 Tam not eligible for veterans educational 
denefita_____ 


Zone_.State___ 
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TAKE THE TOIL 
OUT OF TILING 


Powered wheels make it easy! 
Tough tilling jobs are a breeze 
with this 8.6 hp Bolens Power 
tiller, Convenient controls with 
handy U-shaped clutch bar and 
fingertip throttle. Side-driven 
rotor tills a full 16 inches with 
12 all-purpose tines. Two for 
ward speeds and reverse plus 
choice of 2 rotor speeds. Handles 
adjust to convenient height. 


new Penn Yan 
4.2 BOATS 


3 
——! 
Further Ahead than Ever! 


a f 
ore, leak 


° sh 
rooted éonatrus 
iq 


BE FREE FROM TRUSS SLAVERY 
Now there is a new modern Non-Surgical treat 
ment designed to permanently correct rupture. 
‘These Non-Surgical treatments are so certain, 
that a Lifetime Certificate of Assurance is given, 

Write today for our New FREE Book that 


ee 
Bowe R's nu 
[Boden 


al lh 


powertiller 


‘Ther 
Excelsior ae ‘hoe; Dept 3705,Excauler Sp 


TELESCOPE 
pease 


$398 


75 POWER : 


WORLD FAMOUS 


yan Forest 


FORMERLY 


FO tether Sheath 


Worlds, most fabulous hunting, hnifel, Over 
100,000, sold for $3.85 


NOW! carn coop MONEY IN 


TV — ... within one 


short ¥ west! 


Steel. 
shave with. Gives lifetime of rugged service 
Mundreds ot uses: Skins moose, rabbit, deer 
‘scales fahy cuts ‘hemp, wire rush, 


Supply 
limited, 
Rush today! 


satisfaction 
THORESEN Inc., Dept. 7-c-78 
‘585 Water Street, New York 2, N.Y. 
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Superior’s New 


Model 1D-55 ~ aD 
Quickly and Efficiently Tests Radio and TV Tubes Including: Seven Pin 


ures; Eight Pin Sub-Minars, Octals and Loctals; Nine Pin Novals. 


Speedy, yet efficient operation is accomplished by: 
1. Sim of 2, Elimination of old style sockets used for testing obsolete tubes 
aw (26, 27, 51,88, ete.) a treats 
‘Slestiy'tesiing the mew 
You cant insert tube in wreng socket 
Te ls Impossible to insert the tube in 
fheirrene socket when wang the new 
te for each type of tae base” Ir tie 
{be fits In the socket ft ean be vested, 


Fedeta) setehing spstesy fuch casen the clement ot Internal con 


fection often completes a clrcult 
‘ fe numbered In 


‘One of the most important improve 
‘oe "the fact hat the 

Checks for shorts and leakages between 

A elements 

‘The Model TD-35 provides a super sen- in 

‘itive method of ‘checking for shorts bution No. 7 ls wed for that test, 


‘The Model TD-55 comes complete with operating in~ 


‘Htructions and charts. Housed in rugged steel caine = $B MBQ5 
Grice those a j] 9 
Pi A RE LV, 

di “ ae Vat 


Lf Moss eizornome vist conse | 
Me See pe sn enh a 
Dy sis ast nee SE aks at 
Tey it fr 10 doy aloe you buy H conpeely 4 et aS fee we 
satisfied then send $6.95 and pay balonce at > 
sen 
! 
1 
L 


ony. 


‘All prices net, 


WEAR THE SHOE THAT'S 
WITH COMFORT! 


+ Seal in freshness and flavor of pies and 
* baked goods with “‘Scorcu” Brand 
+ Freezer Tape. Fruit pies are better when 


Se ee ae 


reett frozen unbaked. Cream pies: bake as 


Write for 

helpful booklet Are your feet complaining? Do 

“Better Foot Your working days seem long 

Care with 2d tiring? Then isn’t it time to 

)  trya pair of Red Wing's rugged 

Better Footwear’ lightweights with genuine 

Wedge-Crepe soles and the 

Original RED WiNG’s “Sweat- 

Proof” Leather Insoles? Makes 
mighty soft walking. 


RED WING SHOE COMPANY 
195 MAIN STREET 
RED WING, MINNESOTA. 


usual but freeze without meringue. Mois- 
ture-resistant “ScotcH” Freezer Tape 
sticks in freezing cold to saran and other 
films, to foil or paper. Tape isa label, too 


. «= You can write on it! Get “Scorcn” 
Brand in handy cutter-edge carton—in * 
thrifty 35¢ or 98¢ rolls, = ——=_—_ss 
Don't run short... = a: 
BETTER BUY TWO! iF gt 


‘St 
© 3M Co, 1958 . 
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A) SAVE on 
nner wd everything in 


electronics 


EASY TERMS 
AVAILABLE 


Here’s everything in Electronics 
for Experimenters, Builders, Ama- 
teurs, Servicemen, Engineers and 
Hi-Fi Hobbyit 


ild-Your-Own KNIGHT-KITS 
Systems & Components 

Recorders & Phone Equipment 

TV Tobes, Antennas, Accessories 

Public Address Systems 

‘Amateur Station Equipment 

Letest Test Instruments 

Industrial Electronic Supplies 

Parts, Tubes, Transistors, Tools and Books 


*? 
Ul 


SAVE on everything in Electronics 
—get fast, dependable service— 
send today for your FREE 1958 
ALLIED Catalog. 


Everything in Electronics 
} From One Reliable Source 


our 37th yeor 
ALLIED RADIO 


ALLIED RADIO CORP., Dept.7-C8 
100 N. Western Ave., Chicago 80, 


O Rush FREE 1958 ALLIED 404-Page Catalog 


send tor 


Name. 
Address. 


City. Zone. State. 
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IMPROVED LAWN MOWER SHARPENER 
AND BED KNIFE GRINDER 


MODERN MANUFACTURING CO. 
160 North Fair Oaks Ave., Pasodeno, California 


ALL E 
ara 4 


COMPLETE NEW 


) FALSE|— 
Ler PLATE (i ions 


mee 
SEND NOT o tet 


tee. WO IMPRESSION 
Weney tack Guarantee, 
127 N.Dearbon St. apt, Chego 2, 


CONCRETE BLOCK HOME PLANS | 


Se ae 


NUTRIA . . . NEWEST 
OPPORTUNITY 


ty Mink NOW 
sit soon Sarma 
young per year. Most 
chee fsed animal 


dress of Cabana ranch nearest you write: 


CABANA NUTRIA, INC. Dept. 27 
636 West Lemon Avenue, Arcodie, Califor 


Does a pencil in your hand start you doo- 
dling? Then you may have talent enough for a 
money-making career in art. Find out, free! 
Take the simple Art Talent Test that has 
started thousands toward successful careers. 
Trained artists are needed for advertising, 
illustrating, cartooning. Find out now whether 
an art career is for you. Write, today, for 
‘Talent Test. Free, no obligation. 


TAKE FREE ART TALENT TEST 


ART INSTRUCTION, INC., STUDIO 3148 
500 South 4th Street, Minneapolis 15, Minnesota 


Please send me your Talent Test, without cost or obligation. (PLEASE PRINT) 


Nome. AGE. 
Address Phone. 

City. Zone. County. 

State. Occupotion. 


8’ TILT ARBOR SAW 
1957 MODEL—BELOW COST! 


BLADE TILTS—TABLE 
REMAINS LEVEL 


Heavy duty all 
cast iron and 
steel construe- 
jon. Precision ground 
cast iron table. Price 
includes massive cost 
iron mitre gouge and 
potented motor drive 
that fits any motor 
, bevels, 
cuts compound ongles — 
costing four times os much, 
adjustable; 0” to 24 
‘or M.O. $1.00 deposi 
SPECIAL BARGAIN 

is brand new — 


to you in factory sealed cortons. Sold 
ond guaranteed direct from the factory to you at a 
fontastic bargai 


FREE 10 DAY TRIAL — MONEY BACK GUARANTEE 


Try this famous saw 10 days. If you are not satisfied that 
it does the work of ony tilt arbor saw, regardless of price, 
return for immediate money back refund. 

Sent Express Collect 
We reserve right to refund money if stock is exhausted 


AMERICAN MACHINE & TOOL CO. 
ROYERSFORD 6, PA. 


igher 
1 coupon 


Serta wer 
Teel Making 


- OccuraTiox 


Srare 


tart training 
- Durin, 


PREPARE FOR BETTER JOB, BIGGER PAY 
IN SPARE TIME AT HOME 
Today, choose the job you want—and prepare for it in time 
‘waste. Or if 


you might otherwi 
Work you like best, s 
tion and increased 


li MAIL COUPON NOW = 2 
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Gov't, Surplus DUPONT-NYLON CORDS 


Below Mfrs. Cost + Outwears Ordinary Cord 10 to 1 


ei . te Tag 


NYLON WEB STRAPS 
with sturdy steel buckle 


ae 
feta over tenaines 


NYLON BRAIDED LINE 


intra Heavy — .006 Gaus 


AMAZING BLOCK & TACKLE} 
BLACK PLASTIC acer. | 1} 
Wate 


+ PORTABLE—weight 13ers, 
fis i mechs | 


= POWERFUL =f ope 1 
1000 pounds! 


! 
i 
| 
iF 
| 


| 
I 
| 
L. 
G 


INTO. etre Dh Lig 


I aw YOUR SPARE TIME 


ELECTRONIC 
ORGAN in kit form 


NO SPECIAL 
SKILLS NEEDED 


PAY PART:BY:PART 


wee 


THE WHOLE FAMILY 
CAN ENJOY IT 
HANDSOME ASSEMBLED CONSOLE. 
DOUBLE KEYBOARD, FULL CONCERT 
ORGAN. 


MANY DIFFERENT DIAPASONS, FLUTES, 
REEDS, STRINGS and PERCUSSIONS. 
COMPLETE DETAILED INSTRUCTIONS. 
FREE 16-PAGE DESCRIPTIVE BOOKLET, 
‘AND PRICE LIST ON REQUEST. 
10” LP RECORD DEMONSTRATING THE 
SCHOBER ORGAN’S FULL, RESONANT, CON: 
T PI ilable for $2, 
refundable on receipt of ord 
Write today—see what a fin 
ment you get at such a great saving. 


The SCHOBER ORGAN CORP. 
(2248-S Broadway, New York 24, New York 


PELLET FIRING 


CALIBRE AUTOMATIC 


BECOME AN EXPERT IN 


TRAFFIC xd 
Ladi eels 


‘So. Dearborn. 


"THE CASTOLITE COMPANY, Woodstock, Illinois 
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FALSE TEETH 


That Loosen 
Need Not Embarrass 


‘Many wearers of false teeth have suffered real em- 
barraasment ‘because their plate dropped. al 
wobbied at just the wrong, tim 

Sf this happening t rast Sf 


D5 
‘Do Bot live 
Htte 


"H, the alkaline | (non-acid, “ged + on your 
frmly., $0, they feel 

e 1eck’s “plat 
(denture breath). Get FASTEETH at drug counters 


everywhere. 


33" cheeee By He 


SELLING OUT SALE 


Thousands Camellias—Azaleas— 
Rhododendrons 
Shade Trees—Flowering Shrubs 
of Every Description 


‘We did not complete our selling out sale last season on a 
count, of enormous supply of stock, but sale will definitely 
voi Tai. raies, wd end this season, which closes May SIst. Best quality stock. 
‘S,"e"Ge’ S573 «Rush your order now. Nothing reserved. 


Few of the Bargains 
Cameltias—Mixed from 400 varletien of some of world’s finest camellias, unlabeled. Wil try to send your cholee but 
Gannot guarantes, 4 to 6 ears old, mostly Dudded: $3.00 each. 6 to 10 years old, extra heavy, budded: $4.00 each. 
Sasanqun Camellins—very hardy —2 years: 6, $5: 12, $9. 
Native Azalras--hardy. deciduous, will, grow anywhere—Mixed colors. 1° to 3°: 12, $3; 24. $5: 100, 
Ti ae SM: F100, s25, 


caenegre 
Makihar owe? co's S50 fr ss, 
Tate ata Boilers, evagren, eves In made of sun, 4 par este wie 
ay Seen ae atihee WRT US" tan yeu Sale Ata ay Abarat 
PRM on B65 a"Tbe BSS, Mata ct, lasted? H'for #8052165 for B.8 
Bo. YOUR OWN LANDSCAPING. AT THESE GIVEAWAY Picts 
RS, Pears iva arto iu, om anne aU Se 
Soe Ee 19 2—Pireae thoes Weise bore une heeenty Woe orwtot, Deutin. Mock gran, 
Hives ei Macrae Buen iat Bytaa rin” Coah et Bee Age, Bh SSNS 
duet went wine’ Buea, Male, Bi aah fee Ha tar ey 
Utara: Woeiicke”snckbertc: Muara” et Oars MW: | 
sate at ine Sti Ney Saks, oar slr enn tne sand pie 
ge hee cna ela’ eth caer A pci sot ao Sas Eel ena ola SS 
9 ance atacand 
MINIMUM ORDER $3.00 
ousayos OF Stneh tateatner COME Set FOR YOURSELY 
canal gut aut 
SETS SR SSNS nah Sige now or when. de 


You can start «40° = y Business MO RE 

tn Your Spare Time] OUTBOARD 
Big Cash Profits 

POWER 


With new propellers that are adapted to 
hull, engine and load! Save 
bratlons, give extra. pro 


lence needed to sharpen knives, scis- ‘speed for ski towing. Exclusive HUB-GARD, 
Sors, shears, ice skates, mower blades, hedge trimmers, \many other features. Consult PROP SELEC- 
Is and circul he ‘TOR at authorized dealers for your correct 


COLUMBIAN CUSTOMIZED PROPELLER, 
BELSAW W SHARP-ALL CO 708 Feld Bide. Kansas City 11, Mo, cor write COLUMBIAN BRONZE CORP., Freeport, N. 


SAVE $ ON U$ GOV'T SURPLUS 


‘Our publication “Government Surplus Sales” lists hundreds of Items for sole by the U. S. Government ot 
tremendous savings, as low as le on a $1.00, 

‘These are samples of the sayings that 

LIFE BOAT ........$12.00 GRINDER — r . $76.77 
TRACTOR $75.00 TYPEWRITER ......$7.: SI$50.00 SPRAY PAINTER | $15.25 


Hundreds others listed in our bulletin “\Government Surplus Sales" and may be purchased direct trom 
U.S. Government, Hunting, Fishing, Camping. Sporting Equipment. Photographic Bauipment and Sup- 
plies, Radig and Electronic Equipment, Amphibious Frucks, Jeeps. Boats, Motors, Binoculars, Plumbing, 
Electrical Equip.. Cars, Power ‘Tools, Machinery. Chemica niture, OMice Equipment, Supplies 

crap. Ete, 

‘How may you receive our bulletin “Government Surplus Sales?" By sending $1.00 to 


GOVERNMENT SURPLUS SALES, 0. Box 169, Department 4-3, East Hartford 8, Conn. 
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\ 
AMAZING 
MUSIC 
DISCOVERY 


PLAY ANY INSTRUMENT 


—even if you don't know a single note now! 


Just sepd this ad, wlth your name and 
ailed yt heigw tos 
133. Port Washineten, 


TRAINED MEN NEEDED! 


IN INDUSTRY — ARMED FORCES. 
BIG PAY!—GOOD FUTURE! 
CO DIESEL © ELECTRONICS 
C auto Co AUTOMATION 

NEVER BEFORE has the opportunity been s0 good 
Gian to step into BIG, PAY POSITIONS with 
rapid advancement and future security virtvaly 


YOUR SUCCESS depends on the quality of train- 
sand the reputation of the 


Jobs in Indust 


High pa 
a in the Armed 
graduates 
RESIDENT SHOP TRAINING is easier and costs less 
than, you may think! We provide you with 
housing and (part-time jobs while in school. 
plus free nation-wide placement service for 


Braduate 
Check subject obove in which you ore inlerested and mad for 
FREE BOOKLET 


es REE BOOKLET Y 
BAILEY Higy 
"| Technical Schools fremeas 


MATION) Veteran Approved 
AUTOMATION os on 


§0 rorutar science 


$40 for 1, DAY'S SPARE TIME WORK 
GRINDING LAWNMOWERS 


= and others are 
even bigger money with the Universal 
Model B Lawnmower Grinder. You, too 
an make good spare or full 
time profits in your own 


‘business in your garage or 
basement. We furnish 
everything you need. 
Write today. No cost 
or obligation. Dept. P-38. 


ROGERS 


MANUFACTURING CO. 
LINDSEY, OHIO 


BIG OPPORTUNITY 
Sportsmen Only 


Excellent Spare Time Earnings 


YOU can make BIG spare time money as an 
official golf equipment representative. No sell 
ing required. PLUS extra override commission 
IT year long on every member in your grou 


pe 


A dignified and lucrative position for capable 
‘men. Write today for details and FREE Catalog, 
GOLFERS CLUB PLAN OF AMERICA INC. 
Dept. A, 1780 Bway., New York 19, N. Y. 


HYPNOTISM 


Be Popular Amaze _ Entertain 


ime by train: 
‘mont famous Mypnetie Schoo) 
DELAY, Satlataction ot 


vee! Ameren oe 
for free lon—now 
tmooey refunded. Sent fn plate wiapper 


SCHOOL OF APPLIED HYPNOLOGY 


Dept. 2381 East 2nd Street Freeport, Ll, N.Y. 
7A Write, Draw, Decorate 
GOLD 
PLASTIC, 


Mallets, books, ete gold aime | 


Tools, sports-equpment, in 31 Kt. gold. Make 
foots, sports equipment. in 23.kt, wold. Make gold signs. decorate 
in Thousands of uses In Cuick Dispenser 


*"* STENSO LETTERING CO. "Sci! 


NO LAYOFFS 


for men skilled in... 


DRAFTING! 


LEARN AT HOME... QUICKLY... IN YOUR SPARE TIME! 
Job security, rapid edvoncement, big poy checks ore only @ few of the many 
benefits enjoyed by men with @ C.E.I. diploma. 

jable to well-trained draftsmen were 


such os draft 
daily. This vital shortage has 
20 more years. Nes 
Drafting is the only field which mokes it 

without any special background or expt 

secure, important future. C.E.'s staff of licensed professional engineers show 
you how te gain this goal in only @ few short months time study! 
What © Cleveland Engineering Institute di 
others, it can do for YOU, to% 


ik VETERAN APPROVED 


YOUR CHOICE OF LASY, Low PATAUXT 
PLANS, WO CARRYING COARGLS | 


, 


WE DON’ T KNOW 


the many, uses for but we de. know 
un — how abou 


VOLUME SALES CO, 2930 Stnter‘iiva' cote bs.s08 


Each Capsule of 50 Milligrams’ Potency! 


NOT $20, NOT $15, But Only $10 per 100! 


In response to a terriRe demand. Vitamin-Quota i A truly re 


1” A0e| 


Mallatte” Hoyal Jelly at down-to-earth prices! No. loner 
0 $20.00 per 100 for iy capraten of lok and. other un. 
Tower potencies. Wiiamin-Quota, now iad high-potency sual ‘offers. 5 ACT NOW? 


100 Capsules, $10.00 


RUSH my Free Airmail Collection and| 
Money order. We bay’ all postage. Money back it wet Sa other offers. 1 enclose 10¢ for mailing costs, 
VITAMIN-QUOTA - 
One of the lame 
23."Serv 
Address 
Yi City & 
State 
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Just Pick the Kind 
of Body YOU Want 


CHECK THE COUPON BELOW 


Prove to Yourself How EASILY 
Almost 


‘usr tell me, in coupon 
J “betow, the kind of body 
You ‘want™and Tl give It to 
you SO FAST your friends 
“Dynamic 
Ageia 
lay, method, can. 
our chest’ and 
. Your arms and 
8 surge with power... your whole 


make 
shoulders bulge 


CHARLES ATLAS, Deot. 1: 
fs East 23rd Sty New York 10, N.Y. 
Dear Char Kind of 


ody 1 Want: 


Suawert to vital quevtions, 


New 


—— 


THieave plat oF wilte plainly) — 
Aires x = 


“TOOK IN $217 
FIRST 10 DAYS” 


Some make more, some less 
We help you to start Your | 
Own All-Year Business | 
Make Big Money! With our 
easily operated, highly effi- | 
cient wall washer, 
Stelle took in $217 rena 
first ten days. E. L. Goss 
took in more than $10,000 in 
ie year. E. C. Taber wrote, 
‘I made $400 gross in two 
weeks.”” And no wonder—this machine washes 
walls 6 times faster and better than by hand. 


dependence—freedom 
Customers everywhere—homes, off 
schools, etc. Expenses low, profits high. No 
\op necessary; operate from home. Ci 
spare time until your full time ; 
Lote no time. Ger all facts without obligation 
FREE MAIL COUPON TODAY! 
VON SCHRADER MFG. CO. : 
311 W" Pl, Racine, Wisconsin 


Send at once (no obligation) your FREE 
booklet containing informati. 


OK! 


‘2 my own permanent, profitable business. 
3 Nome. 


City 
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Make 


money i ART 


It’s EASIER Than You Thin! 


‘THOUSANDS now draw who never thought 
they could. Our famous low-cost teach- 
yourself course shows you how. Train at 
home for top pay in Commercial Art, Tlus- 
trating, Cartooning, Design, Fashion Art, 
Lettering, TV, etc. Individual supervision, 
TWO ARTIST OUTFITS at no extra cost ‘ 
FREE BOOK describes our eas} 

in Art. No obligation. No 
salesman will cali, Just send your name, 


address to: WASHINGTON SCHOOL OF 
ART, Studio 153, Port Washington, N.Y. 
(Bstab. 1914). "Tear this out. x = 


CABINET MAKING 


LOW COST HOME TRAINING COURSE 
FOR BEGINNERS & ADVANCED CRAFTSMEN 
‘Make money. Learn skills and secrets of fine 
‘woodworking and tool use. Professionally pre- 
Bared ghop method training tele and ahows 
‘overs everything, Easy to muster. 
INTERSTATE TRAINING SERVICE 
DEPT. F-2, PORTLAND 13, OREGON 


Write for 
Free Booklet 


P.O. Box 50, Bloomfield, N. J. 


BUY IT WHOLESALE! 


FOR SELF OR RESELL FOR BIG PROFITS! NAME 
/BRAND APPLIANCES, TOOLS, WATCHES, CAMERAS, 
PHONOS, SEWING MACHINES, JEWELRY, HOUSE 
WARES, SPORTING GOODS, TYPEWRITERS, ETC. 
(GET OUR BIG WHOLESALE CATALOG OF OVER 2,000 PROFIT 
ISTCARD BRINGS DETAILS FREE! MAIL TODAY! 


Zusclidatecl DISTRIBUTORS 


CLIFTON 4. NJ) 


132.00 000,000 IN CONFEDERATE MONEY. 
+ 


j do everything 
with this money 


403 Market Street, Newark, 
= ee 


NEW RUBBER STAMP BUSINESS 


PAYS BEGINNERS {c *9.20 AN HR. 


RT AT HOME 
STN SPARE Tig 


with Table Top Machines 


‘Themulti-milliondollarRubberStamp business—oncecontrolled 
by a few big companies—is now being taken over by small opera- 
tors—oneineach community throughout the United States. Men 
and Women who have this inexpensive machine can turn out 
huge quantities of Rubber Stamps with special wording that 
buyers once were forced to buy from big cities. Material costing 
only 27e makes a stamp that sells for $1.80. The machine that 
does the work is simple and easy to operate and it turns out as 
‘many as six Rubber Stamps at a time each with different word- 
Ing such as names, addresses, notices, stock numbers, prices and 

tories and individuals. Work- 
much as $9.20 an hour for the 


with your own home as: 
‘We supply everything, including completeinstructionsandeight 
waya to get busineas coming in fast. Start making up to $9.20 an 
hour from the very beginning. Cash in on the profitable Rubber 
‘Stamp business in your community, right a I mail full 
particulars FREE and no salesman will ea rst in your 
locality. Rush coupon today or send your name on posteard to 


RUBBER STAMP DIV., Dept.R-3-C 


1512 JARVIS AVENUE @ CHICAGO 26, ILLINOIS 


RUBBER STAMP DIV. 
1512 Jarvis Ave., Dept. R-2-C 
Chicago 26, Hilinol 

Please rush full parti 
Ean get me started in the profitable Rubber Stary 
fees at home in spare time. Everything you sen 
PREE and no saleeman wii call: 


tulars about the little machine that 
Dus 
‘me is 


INSURED TIRE SERVICE 
POPULAR BRANDS 


FREE #2 


INSURANCE eae. 


eau8 | 


Tasared Sri 
ce 


i 


esses 


Hit 


saeeesesst 


alt 
Teer sisoene ge Bal SS 
MIDLAND See Cag ban 


American Industry 
Steps Up Its Demand 
far Srekesd Kngtaaars: 
Train Now at Healds 
BACHELOR OF 
SCIENCE DEGREE, 
27 MONTHS 


Photo of Heald § 

In "Birctrical Laboratory 

Enroll Now for New Term 

Heald College Ranks FIRST 
Weat of the Misisippi 

in “Who's Who” im America 

Send for FREE Informetion 


Please send by cir. Thonks 
Heald Engineerie igCollege 


ent. PS. 358 


TELEVISION (3 Color TV 

lectronic Technician 
industrial Electronic 
Tech, 


8 


Von Ness at 


ipproved fer Velerans 
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BIG MONEY 


_IN THE Jf CORNERS OF 
1, $ THE WORLD! 


“nm TELEVISION, RADIO, 
ELECTRONICS, RADAR, SONAR 


ONLY CHRISTY OFFERS 
COMPLETE TRAINING! 


Investigate the Christy” Compl 
Uouraer Why be astianed with 
Cis"Shop Metho 

foakes learning 


working with 
felines “Ee EaRW As Vou Leanne 


RTL SAT 


NEVER AT THIS LOW PRICE! 
| GENUINE] 35-POWER 
CGI TELESCOPE 


with Achromatic Lens and 
POWER FINDER attached, 


Diol 
= Z20X & 400x 
Eyepiece lenses 


Never before 
Ringe find 


Tow pelea! S nly exbia - 
the oon, tatelites 135 times closer, 
can obverre ail: distant Gbjrets, ‘eople, slp too, bs 


Dletures are ercet, not upnide down as {nail a 
‘of meedle-sharp ‘color: Tree 
ia can bring You. 


| 


an 
for ramediate 
18x 35% 05% 


‘with gleaming brass: 4 power 
‘mm Lens) ‘mounted mae tube is feature 
nore expen telescopes brine dificult 


extra 
th hear 


im 
shipped prepaid. 4 famous pif 
Heavens.” Maze star Ander 
WHERE at ANYTIME of 


ah 
‘able oniy (rom 
373 ‘age book, 
‘al that 


“Che ‘today 
e_ERITERION CO.,” 331 Church St, Martferd, Conn. 
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New HOME-IMPORT 
BUSINESS! 


‘Men —Women. We show you how to 
import big-profit items at amazing low 
foreign, prices (examples. at left), Your 
home. is your office. Get list of 137 
Imports FREE! Full of spare time busi 
ness by Mail Order. Or take volume 

from stores. Import jewelry, 
Clothing, sporting goods, hardware, etc. 
NO EXPERIENCE. OR” INVESTMENT | IN 
PRODUCTS NEEDED. Without obligation 


ers OBE nate HER Ait tea het 
‘im Germany— us over night. THE MELLINGER CO. 
Ssirame {5,9 Welidoa Boserarh Dope P 


in USA 


$2.95 OR 2 FOR $5.00 


TESTED AND GUARANTEED 


Write for free list on all types of telephones. 
Shipments F.0.B, Simpson, Pa, 


TELEPHONE ENGINEERING CO. 
Dept. 348, ‘Simpson, 


~ GOVERNMENT 40 ACRE 


OIL LEASE ‘100 


Act of Congress gives citizens equal rights with Oil 
Go's" to obtain Govt. leases, You do no drilting. yet 
may share in fortunés made from oll on public lands. 
(Paymenta if desired) Licensed & Bonded Oil Brokers, 
‘ee Information & Maps of booming areas, Write: 
NORTH AMERICAN OIL SURVEYS 
8272-AM Sunset Bivd., Los Angeles 48, Callt, 


GET LATEST OFFICIAL AIRCRAFT PHO! 


pecans peecowcrony orren 
FE Nain es 
a 32 

Laas 
STOP RUPTURE SUFFERING! 


WEB GUARANTEES LASTING RELIEF 
—OR YOUR MONEY BACK! 
‘Thousands have overcome  disablin 
ruptures with the ‘natural support of 
> Web's patented design. Sotiafaction—or 
a full price refunded. Write for free book! 
WEB TRUSS CO., Dept. PS-3, HAGERSTOWN, MD. 


2 WAY PORTABLE RADIO SET 


Speen ot pertreda of males ‘roel Werks on 8 and 


Se Sv inw 2.2 


Car Owners: 
OLE YOu need more as 


just warning 


Protection, Install a lights”! 


STEWART-WARNER 


“TWIN-PANEL” 


Ammeter and Oil Pressure Gauge 


Battery and 9il warning lights tell 
only half the story! They just indicate 
nerator is not charging, or that 


ammeter tells actual rate of current flow 
indicates when there is danger of burnin 
out a generator—helps prevent overcharging 


or discharging battery. A Stewart-Warner oil pressure 
gauge tells exact oil pressure—helps assure 


safe engine operation! INSTRUMENT DIVISION sw 


Ask for it at your car dealer, service station, garage or 


‘automotive pars store or write: Dept. AN-38, 1840 Diversey  STEWART- WARNER 


Parkway, Chicago 14, Illinois, CORPORATION 


24j¢ ELECTROPLATE PREPARE FOR THE 


BEST JOBS 


IN INDUSTRY 


© Drafting—ALL BRANCHES 

* Too! & Machine Design 

+ Tool Engineering [Bsc 

‘* Mech. Engineering [822"2!* 
Master Machinist 

© Tool & Die Making 


Cl Mome stuoy [] ResiveNT “C) VETERAN, (2) KONVETER 
ae 
avpress——— 

sTATe___ 


‘dy. Fully punrantend. Write for feee erature. 
WARN MFG, CO,, Riverton BosS0648-1 Seattle 88, Wn. city_———_—_coumy. 
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EARN MORE~LEARN TO BE AN 


| AUTO 


MECHANIC 


(OR TRAIN WITH OTHER GREER DIPLOMA COURSES 
(Clauto mecuanics CO REFRIGERATION 
EUDIESEL MECHANICS) AIR CONDITIONING 
Cl sooyarewpeRRerain [MACHINIST TRADE 
leas.arc WeLoins ADVANCED MACHINIST 

PIANO TUNING & REPAIR 

‘Skilled men are needed in every part of the country 


$18 BRINGS YOU $18 


$8855 AT HOME 


Wish part time or full time employe 
INOINEERING DEGREE COURSES 
(CDDIESEL AUTOMOTIVE ENGINEERING 27 MOS. 
[C]REFRIGERATION & AIR COND. ENGINEERING 18 MOS. 
Cocaine eweimeinine 18 sos 
ait Approved 


2ONE__STA 
Established a 


GREER SRAINING 


Box Ss E 8 S. Michigan Ave. 
19 16, Illinois 


FIND THE WOOD STUD IN YOUR WALL 
WITH A FORD DOWSER BALL 


io MAGNETS! 


MAKE UP TO $75 A DAY 
IN YOUR ( OWN N BUSINESS 


MOTOR 
DRIVEN 


ul 


AID " 
WRIST 2M 


V'll Send You This Handsome 


SAMPLE CASE-FREE 


pecans 


DEPT. $-38 ROUTE 130, THOROFARE, N. J. congmtes s PHROOP STREET 
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V4 Small investment 
« MODEL 400 returns 


SIMPLEX Bika 
Lawnmower Sharpener 


Many Exclusive Features . . 


The NEW SIMPLEX is the fastest, most 
accurate straight-line lawnmower grinder 
ever built... gives you all these advantages: 
© Grinds olf mowers—reel type, rotary, 
hand or power, any a 
* No dis-assembly needed, gos and oil remain 
in engine, support bar rotates 


* Grinding head feeds both horizontally and 
vertically, turns 90° for bed knives. 


* Fast, positive adjustments, 4-point support on steel 
base with leveling screws. 


* Rugged, long life construction and many other features. 


THE FATE-ROOT-HEATH COMPANY 


Dept. PS-3 * Plymouth, Ohio 


pac ORDER Opportunity! 


Get the facts on the new Simplex 400 
before you buy any sharpener 


Send for free brochure today! 


The 6-Transistor 


rane Leste) HOME SPARE TIME Portable That Plays 
ted numberof inteligent me t Anywhere} 
build 
S20 Seat Bnatay MY Dept 3s Agus 6 Cat. your own €F> radio 
S 
Ries and SAVE 


No snes pertbie 9 


8 you 20 many 
Petar 
to speaker for 
2 £60 fot hour 


TRANSISTOR 
PORTABLE RADIO KIT 


moon xe $3AIS | 


inet, ens bate 
MEATHKIT CATALOG AVAILABLE 


2. Wea ibe 


Tine eck, 


Genuine Dupont Plastic 


NEW FALSE PLA 
— 


H CTT) COMPANY | 

| serton nator 6, mcncan  & svsiouryBePorsTw, in. | 

| Plese send FREE Meat Caton | 

H I 

om 

1 Sie wrt lr ernaney seven tie | som i 
ALL STATE DENTAL LABORATORIES. | AboRess. 1 

22 W. medteon Deets 228 Chicare 2 | | | 
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MY NATIONWIDE SALES 
ORGANIZATION WANTS ~ ‘é 
‘TO WORK FOR YOU! 


er gee 
AS fies 


moor 


fat teneeea 
Tay 
L A FREE BOOK Tne 


Write today tor os es bom, “THE LAW 
TRAINED MAN, fm the protestional Bachelor 
gt Laws (L1-B.) of the Tamoos Blackstone 
aw Chute” Ail pecennary books and ewone provided. Moderate cnt: 
convenient monthly terms. Write for PICEE faw training beok tosny. 


Blackstone Schoo! of Law, 307 N. Michigan Ave. 
nded 1890 _ Dept. 123, Chicago 1, Illinois 


14 tn, Inelud 
inch included 


a 


AGSticewe Was'yAt) STENSO terteRing 00. sae TM. 


Needs No Electric Motor or Gas 
Engine Power. Lifts Water 6 Ft. 


mn water gets Into sour cellar, of you 

8 Pe Uf worried by. “Bladder Weakness” (Getting Up 

Nights or Bed Wetting. too frequent, burning or iteh- 

ing urination) or Strong Smelling, Cloudy Urine, due 

tov common Kidney and Bladder Irritations,, try 

CYSTEX for quick help, 90 years use prove safety for 

Young and old. Ask druggist for CYSTEX under 
money-back guarantee. See how fast you improve. 


MECHANICAL PENCIL 
CALCULATOR 


NEW 
INVENTION 


SEWS LEATHER | 
AND TOUGH TEXTILES LIKE A MACHINE 


iis 


TRANSFER LIQUIDS 
QUICKLY, EASILY 
Automatically 


Self-Starting 


1 
fe SIPHON PUM om 
! 
Bini 


FACTORIES... CHEMISTS . . 
LABORATORIES . .”.” PROCESSORS — DOCTORS 


ss and pay high 
with just @ 


Write TODAY for FREE Schoo! C 
no obligation, to either addres 
National School | Western National Schoo! 
of Heavy Equipment | of Heavy Equipment 
Operation Operation 


P. ©. Box £243, Dept. A-8| P.O. Box 527, Dept. A-8 
‘charlotte, N.C. ‘Weiser, Idaho 


MERIDIAN CO., 366 Madison Ave., Dept.S-181, New York 17 
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NOW IS GOOD TIME TO PLANT OR 


CAN BE PLANTED SPRING-SUMMER-FALL-WINTER 
Ut ground is not frozen) 


BLUE-GREEN 


MONDO “GRASS” 


‘Trade Mark Registration applied for U. 8, Patent Ofee 


REQUIRES NO MOWING 
« GREATLY BEAUTIFIES LAWN 
Buy the ONLY 


nuine Mondo “Grass” 


miremely nary 
SUES so nowiNe.” 


1 enclose $ for Hrepald Ktipaent nee Spi 
Mondo’ *Graii.™ 


nN 
AW-0-MATI BE YOUR OWN 
FAN RELEASE MUSIC TEACHER 


Makes fan a free-wheeling unit 
at speeds over 35 MPH* 


INCREASES 


up 10 3 miles per 

Sy etuol read test 

© Acceleration up 19 10°... in 
fficiel tests conducted ot indian 
‘polis Speedwoy by U.S. Auto 
eice: 


REDUCES 


© Engine Noise, Vibration for 
smeother, quieter riding. 


Simple to install. Adaptable to most ears 
Tnatllation instructions with every wnit 


higher o leer speeds 


[AVAILABLE ot Auto Dealer, Garage, Service Stations 
Mondcwed eof Coomted be 
eS Radiator Specialty Co., Charlotte, N. C. = 


“aay att 


In Canada: Radiator Specialty Ca, Ln, Teronts 
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READY CUT YOMES DO- IT- youRSELF EF VGTE SE 


BUY DIRECT FROM MILL & SAVE ON LABOR COSTS 


-to-follow 


You con assemble any of the 37, design 0 
ited, ready to erect 


PRICED FROM 


‘erm designed for comfort and convenience. Plons sold separately. 
FIVE EASY PAYMENT PLANS INCLUDING MONTHLY PAYMENT 


$2150.00 AND UP 


Color Catalog including Floor Plans 


NEW! CLIPPER SHIP MODEL KIT! 


Flying Cloud, queen of clipper 
Rieets 21 contoured sais, fi $2.98 


For catalog send 10c to 


5M, 4223 Glencoe, Venice, Calif, / =m, 
wherever 
hobby kits 


Never Before Aveilable ot this LOW PRICE 


PRECISION, PORTABLE, BATTERY OPERATED § 
TAPE 
RECORDER 


229" 


‘are sold 


WI-QUALITY 
REPRODU' 
weieas ony 7 Powe 


It will be the 
for recording family’ get. 
hand song 0 

Chad 


tape reco 
nd. take 


‘trols 


smi 
nnies. Simply. press butto 
Unconditionally guaranteed for 90 di 
I defects, Com i 


itive microphone, 
5 plus $1.25 pp. & hale. 
AVAILABLE ACCESSORIES 


PATCHCORD—Fiug_ in. attachment for playbeck the 


10 DAY MONEY BACK GUARANTEE 


SCOTT MITCHELL HOUSE, INC., Dept. 203 
\dway 
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INTERNATIONAL MILL & TIMBER CO., BAY CITY, MICH. DEPT. PS 38 


OUTFIT STARTS YOU IN 


FREE 


ry eu 
ih 
as chron i EXTRA 
teach month for just 2 easy ore 


Gers 
fastselling dress, sport, work 
women, Ai eushion shoe many 
Sizes 2i4-15-widths AAAAto EECE, 0 
stock. Also horsenigeactets, Starinow saline tien 
fos where you work, Rush postcard for FREE Outit! 


MASON SHOE, pept. A 141, CHIPPEWA FALLS, WIS, 


y., You feature 195 
Styles for men and 


MEN WANTED 


STAMPEX CO. 


Earn $100 Per 
Week and up 
AUTO DIESEL 
MECHANICS 


vet nppraved tot water 


NASHVILLE AUTO-DIESEL COLLEGE 
226 7 Ave.s Me, Dept. 


ANYONE WHO UNDERSTANDS SIMPLE 7TH GRADE 
ARITHMETIC CAN USE THIS 


ROSCO VEST POCKET .22—Brand new 6-shot German 
revolver that sells in the $28-830 range. A tight accurate 
well-made piece. 3” Bbl., 5” overall. Fires popular Amer. 


made .22 shot ammo, Side gate loading. Has a fine steel 
rifled barrel with blade front sight. Excellent for target or 
95. For C.0.D. send 


plinking. 10-day money back guar. $1 
$7.50 deposit. Leather holster $2.2: check, cash oF 
M.O. Be sure to enclose signed statement, “am not an alien, 
never conticted of crime of violence, not under indictment 
or fugitive, am 21 or over.” SEAPORT TRADERS, INC., 
Dept, 106, 409 E, 12th St. Los Angeles 15, Calif. 


TERMITES gotta 


IN YOUR HOUSE? GRBs 


‘Don’t pay $300 and up to eradicate termites 
Your home oF prevent infestation. Do it yourself 


TEST YOUR OWN 
TV & RADIO TUBES 


for filament breaks 
jeture tube 


Howl 


BE THE STRONGEST MAN 
IN YOUR COMMUNITY 


et Me Show You How! 

was thin, iderweight and almost 
tas Sanur poets vot 
Mi pare ewan eae 
discovery of four great body building 
Seeeree a ee Aine von tat 
seers Thane Tas 
BIG BOOK FREE—WRITE TODAY 
Ueurn bon vir belt fxs gos, 
chu bear beni, tne arian, 
Follow the simple instructions of my 
Bilston wren 
Satisfaction guaranteed. Act NOW! 


wcso\PAUL ANDERSON ?22:.0%. 


FREE PLAN 


Tells How to Start 
Your Own Business 


Files Thousands of Saws 


in Spare Time 
or 8 thousand 
fe time tn the 4 
got the outsit. ane 
Gey" are ail Coming buck with 
repeat orders.”—Len Crero, 


FOLEY FILED 
Here is a steady repeat CASH business you can start in your 


SAWS BRING NEW CUSTOMERS 


own basement Of garage and make up to $3.0r $5.21 
in'your spare cimes Evecy say you sharpen with thet 
Accuracy ofthe Foley Saw Filer is-an'ad that 
Ststomers: S.A. Hollingshead ‘wrote cous: "I. 
ery wel, wich iy Foley Fle, and Yam fad 1 it 

me machinery. it is very at and works very: wel 
n'the small ‘commanity Ja which I live. 


You can file all hand saws, also band and crosscut circular 
sun on the Foley ‘Saw ‘iit. The adjustmencs are simple 
re is no eyestal fou can start right away C0 CW 
‘out perfect cutting saws, "The first saw 1 sharpened with my 
Foley Saw Filer came out 100%. I think i is marvel of per- 

fection. writes Clarence E, Parsons. 


FOLEY MFG, CO., 319-8 Foley BI 
Minnecpolis 18, Minn. 
‘Send me free book “MONEY MAKING FACTS"" 


1958 6 


BERNZQ)aaniC 
DS 


Utility Burner Flame Spreader Soldering Tip 


Popular Science Monthly 
in cooperation with 
the Home Improvement Council 


ANNOUNCES 
A Gigantic Home Improvement Contest 


‘125,000 


in CASH PRIZES 


PLUS 500 FREE Bernz-O-Matic Torch Kits given to the first 500—who 
enter!500 famous TX-888 Bernz-O-Matic Torch Kits (retail price $8.88)— 
consisting of the famous Bernz-O-Matic Torch, Utility Burner Head, Flame 
Spreader and Soldering Tip. Qualify for a FREE Torch Kit by participating 
in the GIANT Home Improvement Council Contest. 


Read instructions carefully. Home Improvement Council Contest closes 
midnight June 30, 1958. 


= Nothing to buy—No strings attached! 


Pick up your Home Improvement Council 
\, Contest blank at your local 
hardware or building supply dealer. 
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PROPANE TORCH KITS 


“a 


Here’s How the Contest Works! Get an entry blank at any hardware 
or building supply dealer who displays the official Home Improvement Council 
emblem shown in this advertisement. To win a Torch Kit, mail that blank, 
filled out, to POPULAR SCIENCE MONTHLY. If you can not obtain a 
blank at your local dealer—send in the POPULAR SCIENCE coupon and 
one will be mailed to you at once. Fill it out carefully and return without 
delay to POPULAR SCIENCE MONTHLY. 

Act quickly—be among the FIRST 500 to return the entry blank completely 
filled out and you'll WIN A BERNZ-O-MATIC TORCH KIT. Winners will 
be judged by the earliest postmark. In case of a tie—duplicate prizes will be 
awarded. 

You can be eligible for the $125,000 in cash prizes in the regular Home 
Improvement Council Contest whether or not you win a Bernz-O-Matic Torch 
Kit. 


P. O. Box 77 -- Trenton, N. J. 
I want to join the Home Improvement Council Contest *| 
and win a Bernz-O-Matic Torch Kit. Please mail me 

| the Home Improvement Council Contest entry blank. 

| 

| 

! 

1 


NAME 


ADDRESS. 
city. * ZONE STATE. 
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Cool, sweet and mild 
from the first puff. 

No breaking-in 

1) because they're 
mechanically 
pre-smoked. 
Imported 

arise Starfire 

$350 ff 
other Dr, Grabows 
from $1.50 to $10 
QD ratemact of quaity 


1 For informative booklet write 
Dr. Grabow Pipe Co., Greenaboro, N.C. 


make it with 6OC worth of sand & cement! 


SELL IT FOR $2000 


every home a prospect for these “LIFETIME” 


CONCRETE 
INCINERATORS 


Make big. profits manufacturing rust 
root, fie prool, almost indestructible 
Concrete incinerators n yout own back 


supplies 


Exclusive 


318 Raneocas Ave 
Gentlemen: 

Rush ull information about yout 
concrete incinerator protected 
Franchise ofter 


Name. 
Street No, oF R.D. 
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INVENTIONS 
WANTED! 


140 Wealthy Manufacturers 
Ready to Pay Top Prices 
Do you have an idea for a new product or a way to 
improve a product already in use—patented or un- 
patented —you would like to sell for cash or lease 
on royalty? If so, send your name and address on 
a post card NOW —for FREE details explaining 
how you can turn your “Big Ideas” into big money. 


SCIENCE AND MECHANICS MAGAZINE 
450 East Ohio Street + Dept. 381 © Chicago 


th, BODY BUILDER 


Teall Moay, Buide 


BUILD MUSCLES & HEALTH wit 


BIG MONEY x Home 


MAKE SURPRISING PROFITS 
ringing Tennis 


W. A. BICKEL & CO, 603 South Blvd, Dept. 2, Oak Park, I. 


GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


You do no drilling, pay no taxes, may realize a 
king-size profit without ever leaving home. Write 
for free map and literature 


AMERICAN OIL SCOUTS, 
7321 Beverly Blvd. 


AVINGS NEVER LESS THAN 50% UP TO 70% OFF REGULAR PRICES 
HEADQUARTERS FOR ALL SPORTS CAR TIRE SIZES 


TIRE @ 730 MORGAN BLVD, 
co. ® CAMDEN 4, N. J. 


HI-POWER ELECTRIC PAINT SPRAYER 


with MAGIC SWIVEL NOZZLE! 


SPRAYS UP...DOWN...SIDEWAYS! 
%* Extra Powerful Motor Pump! 

* Stainless Steel & Brass Parts! 

* Spray Paint, Enamel, Oils, ete. 
SPECIAL! 


585 WATER STREET, NEW YORK 2, N.Y. 


“BE BOSS” of your own CLOGGED SEWERS? 
$ 0,000 AYEAR CLEANED INSTANTLY 


= SAVES PLUMBING BILLS — 
SHOE BUSINESS: 


EMPLOYED MEN! START 
IN YOUR SPARE TIME 
No investment required. Take 
orders from friends for new 
Work, Dress and Casual 

— shoes with patented Air 
comfort, Slenple 2- 


Ist, dust intro 


vance commissions to 
$5.00 a pair. Cash bonus. 
Samples supplied. Write 
NOW for FREE Outfit. 


SHOE CO., Dept. 
C-5819, Brockton, Mass. wd TO10'N. "Central Aves Chica 


ie ‘PLASTIC LAMIN TING AT HOME! 


i 
Mak, 
see ee ake $20 to $30.4 Day bys 


MAGIC wale PLANY 


ae Trends of Beil At Croton meg aperdos 
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A BETTER DOCK 


without working in water 


with 
PERMA-DOCK 
METAL 
BRACKETS 


Here's @ quick, low 

cost way to erect and 

{ake down a stronger deck, You build wooden dock 

Jin sections, attach "“Perma-Dock’" Brackets, tlost 
0 place on boot se pipes thru brackets, 


wlth vel srows 'Perme-Dece" Mocring Bars 
teiey nett bees eet tock 

Write or eirelar on ell “Perma-Dock” Marine Specialties 
CENTRAL MACHINE WORKS CO. ,{732,cettr! Avcsve — 


UNMATCHED SPEED 1 
FOR OUTBOARDS 


aed by 


GooD AR 


Super-glves “anything to anything” — super-quick! 
‘AI chain, hardware ond hobby stores everywh 
Febond=I.M. The Gaodyeor Te & fubbnr Conon, Alon, Oslo 


andl mighty 4 
ZZ, igh, Jefe 


More fun on the water, less work out of perfect answer to all-'round water fun. 
water — that's the Cadillac story for '58. HP. ratings up to 75. Write for free 
Plenty of room for friends and fishing folder on Cadillac aluminum, molded 
gear. Light but mighty seaworthy. The plywood and ply-lap* models. Prat 


CADILLAC MARINE & BOAT COMPANY + Cadillac, Michigan 


You get BIG FUN . . . BIG POWER in the new I RIWMP 29 
Amazing “Slick-Shift”, the new, com- =, 
pletely automatic clutch operation. 

Get more fun out of life! Mount a 

sleek and powerful Triumph .. . show 

your pals what fun-on-wheels can be 
Features Continental moms, 
rage 75 to over 100 
re precision-bullt, designed 
igh performance. Available 
in racing, road and cross-country 
models. In brilliant colors with spar, 
kling chrome. 
See your Triumph dealer for w demonstration ride. 
‘The Tiger T110, 40 cus im, (650 cc.) 


Please send me the new 1958 full ester 
Triemph 


19g showing your complete 
with specifications, 
hack here for nome, adéress ond telephone 
‘nomber of nearest Trivmph desler. Dept. MZ. 
In the West: JOHNSON MOTORS, INC. 
1247 W. Galerode St,, Posedene 1, Cal, 
mn the East: THE TRIUMPH CORPORATION 
Towson, Beltimore 4, Md 
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| DIVING 


y=, 
0-GAS 3) | 
ane K = EQUIPMENT 
— Abe Schiller, execu: SPECIALISTS 


tive vice president of 


The flamingo Hotel New catelog vs borgains in diving 
3s. equipment. Complete geor for commercial 
se Sureruse, operators and construction work, NEW 


WM always carries a full 
Set of Arbo-gesters 
insure our guests suc- 

cess with the big lunk: 


deep-woter ond shallow-water gear. Com: 
pressor, Telephones, Lungs, ete 
Immediate shipment trom our large stocks 


Write for illustrated diving catelog—20c 


Mumps and rocks M & E MARINE SUPPLY ... 


cia tecthe Perfent P.O. Box 601-6 Comden 1, NJ, U.S.A, 
for trolling te 


rh sats Seats 


FLOATS + DIVES DEEP» RUNS DEEP 


DRIVE BY TACHOMETER! 
GF Get_ Sports Car Snap, Economy! 


MISSILE & ROCKET i 4 


ForSpinning | COLOR PICTURES 


For Spin-Casting 
For Bait-Casting 


720" HUNTING KNIFE] 


i 4-TNCH BLADE 


HUNTING. KNIFE, Dept. "K-J03," Bon B81,” $1 


VALUE! 


Red flashing 
fresnel top— 
Silene seer 


AT LAST! Quality lantern heads at economy prices 
for use with new double-pack 6V lantern batteries. Four 
ic Compeny, Marion, Ind. 


Delta oe 


“seas Fame Sie i ATOMIC CASON Bt 


Imagine | - A world i own. Send for the NEWEST AUTHENTICAST 


ary 
SAI ences ome lind of UE a cele Ta, a PE BR wy 
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Carefree Afloat 


ra gk es 


Care Free Ashore were ALU 
Carefree afloat, because Aluma Craft are beautifully FOR 
designed for years of pleasurable streamlined performance 
with maximum stability and built-in safety. 
Care free ashore, because your Aluma Craft needs 
neither constant upkeep nor expensive annual overhaul to 
keep it shipshape and ready to go. THE MARK OF QUALITY 
LIGHTFOOT ALUMINUM SKIS. St , lighter and - 
buoyant. Foljec ready rongery Mgites ang more NEWEST CATALOG. Showing 23 
ALUMA CRAFT BOAT COMPANY models including 2 Aluma Glass run- 


abouts and new attractively low- 
1521 Central Avenue N.E.,, Minnecpolis 13, Minnesota priced models. 


BNEW MAGIC RADIO WALKIE TALK! 


paisa Sinkmennous “sais ‘opporTUNITY 
yom have the experience £0.40 
{to farm bie prot, Invest 


LORRAINE MFG, 


National Phoenix 


50 W. Hunter ‘Ave Saree 


got HIGH HE@RSC COMP 


AIR GUNS & CO; GAS GUNS—Top Quality ot LOWEST PRICES! 


MABRY MANUFACTURING CO. Ellicott City, Md. 


DISCOVER WEW WAY TO LURE FISH 


vss BAIT-MATE 


(WITH ODOR-ACTION) 


It’s Easy! Spray Bait Mate on any bait 
live — plugs — lures — fies. 


BENJAMIN SUPER 


eo oft AD 


3, muskies, 


for walleyes, pe 
in fish, trout, catish and salt 


bass, pan 


Water fish, I-02. size only 98¢ post paid. 
3 § 1S 
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Four AIR LIFT Units 
Cost Less Than Weekend Trip! 


Enjoy the bump and vibration-free 
luxury of the most expensive air 
suspensions —at a fraction of the 
cost! Air Lift Spring Controls ore 
jatable butyl rubber cylinders 
igned to control, cushion 
and stabilize the action of both 
FRONT ond REAR spring suspen- 
sions by regulated air pressure, 
FRONT Air Lift units give improved 
roadability, prevent spring sag and 
contribute to SAFER 

REAR Air Lift units ef 


sorbs 1000 pound 0} dle, How 
@ million sets in use, on Air for $25. 
Write Dept. 133. 


AIR LIFT COMPANY 


Lansing, Mich. In Canada: 18 Hook Ave.—Torente %, Ontario 


g 


HULL 
- AUTO COMPASS 


‘America's favorite motoring guide for 25 years. 
‘At your dealer's or write for literature. 


$6.95 and 


ESHELMAN 
Jet Design 
Rocketboat 


Write for 
FREE 
Literature 


Boats equal Ses built; 


yet soye you 10 74 cost 
Methods assure © perfect 


Gssembly by anyone 
.,. FREE color catalog in: 
on yergies, trailers, 


LUGER INDUSTRIES, INC. Dept. A-3 
9200 Access Rd. Minneapolis 20, Minn. 
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? LUMBER ..: 


... for the home owner 
who wants to modernize 
and add to the comfort 
and value of his home. 


Your home town lumber and 
building materials dealer 
featuring this authorized 
seal stands ready to help you 
glamourize your kitchen, 
convert attic space into a 
room for your growing 
youngsters, and turn your 
basement into a fun room. 
POPULAR SCIENCE can help, too! 

Those ‘gleam-in-your-eye’ 
ideas can actually be seen... 
can actually be carried out 
by following the home im- 
provement hints in every 
issue of POPULAR SCIENCE. 
You'll find every issue full 
of easy-to-follow details on 
how to carry out those home 
modernization plans. . . full 
of advice on saving time, 
effort and money by doing 
the job yourself. 


POPULAR SCIENCE 


SKIER'S 
SPECIAL! 


13-4. SKLTOR 


New all-around ski and sports boat. 
Husky—63" beam, 55° transom, 40 
rated. Speed, stability, maneuverability. 
See your dealer. Ask about the new 
GUARANTEE—or write us for details 
and free catalog. 
ARKANSAS TRAVELER s 
2068 £. 14th $1., Little Rock, * 


You ger mone with 
xe arkansas— 
traveler 


Amazing 


EAR GAS 


ENGINES “Ging! 


LESMASTER'| 


For smooth running, quick storting, better mileoge 
«+ install @ genuine MILESMASTER. Prevents 
flooding. Only $6.95 

MILESMASTER, INC., Dept. J, Exeland, Wisconsin 


aN 


It’s always “open season” with th 
340 . . . chambered for 2 great varm 
cartridges and America’s most pop 
deer caliber. Stock has medium-high 
comb and trim lines for steady 
handling, fine balance and streamlined 
appearance. 

‘This rugged bolt action repeating 
ifle has a ramp front sight and rear 
sight with elevation adjustment . . . 

ped for popular 


Available in 3 great calibers: 

-222 Remington 50 grain bullet 
The advanced design of the 340 
brings out the ballistic potential of 
this high velocity, flat-shooting 
cartridge. 

-22 Hornet 45 grain bullet 
An economical cartridge that 
delivers peak accuracy in the 
Savage 340. 

-30-30, 150 and 170 grain bullets 
For more than 50 years it 
has proved its effectiveness on 
deer and medium-sized game. 

The 340's exclusive head 
space control and specialized 
Savage manufacturing methods 
give you extreme accuracy at a 
price so low you can buy the 
340 complete with ‘scope for 
less than you might expect to 
pay for the rifle alone. See it at 
your dealer's now. 

There is a complete line of 
Savage, Stevens and Fox 
shotguns and rifles for every 
shooter and every kind of 
shooting. Write for free rifle or 
shotgun catalog. Savage Arms 
Corp., Chicopee Falls 7, Mass. 
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IFYOU AREA FISHERMAN 
YOU NEED A Al | 


CASTING AND 
TROLLING ROD 


Sey’ 
ts 


REG. PRICE 
$7.95 
Now ONLY 


PRE-SEASON OFFER 
SAVES YOU $200 


‘The Stubcaster is 21” overall yet it's patented 
coil spring gives full length rod action in 
playing fish . . . the short arc gives greater 
casting especially with a closed 
Stubcaster 
perfect for 
- it can’t be beat for working low 
branches, fishing 3 and 4 in a boat or 
crowded piers or causeways... breaks to 14” 
to fit your tackle box. The ideal extra rod! 
Fish the Stubcaster for 30 days with 
Waltco's money back guarantee. If your 
dealer can't supply send check or money 
order for $5.95 postpaid. 


WALTCO PRODUCTS 


4501 §. Western Ave., Chicago’ 


New! 1958 
Starcraft 


Sixteen stylish new models 
in aluminum and fiberglas 
with extra features, low price! 


For fishing, for fun, Fifteen-year guarantee on 
aluminum models. Send for free catalog today! 


STARCRAFT BOATS 


Department N-3, Goshen, Ir 
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Gypsy Bait Oil 


OR NO 
cost 


MAKES FISH BIT: 


Mysterious aroma of G; 
BiG Compound sales smell 
feeding fsh wild through thou- 
sands ‘of smell organs covering 
their bodies. One potent drop on 
artical or live bait draws in fresh 
‘Oc sale water whether you stl ish 
with pole, cast, spin or. troll 
Really’ works. Only $1.98 (3 for 
#34, "Gat onder noxepa Tt 
‘OD. postage extras Draws fish 
BP ak ge money. back. =~ 
landy farge water resistant pouch wich every 

bottle: Order from: ~ 


WALLING KEITH CHEMICALS, Inc. 
501-C, Birmingham 1, Alabama 


1958 PERKO 
SMALL BOAT 
UIPMENT CATA) 


161 


PERKINS MARINE 
HARDWARE CORP. 


TAFT MARINE WOODCRAFT. 


|| GERMAN 
lAUTOMATIC™ 
Ieee 


FREE 


8MM or 16MM 
Home Movie 


Thriller!) ond Special List of Fi 
Simply enclose 25¢ for Shippin: 
16MM desired. Mail today to: Guy's “Unique” Films, 
2424 Entrance Drive, Dept. 3, Hollywood 27, Cal- 
fornia. 


SAVE MONEY THREE WAYS 
WITH A SILENTONE MUFFLER! 


‘The moment you install a Silentone on your car, 
you start saving money in three ways. Look 
at this!— r 


1. LONGER MUFFLER LIFE — Silent a 
heavier muffler, with double-wrapped, up to 34 
heavier shell, heavier outer heads and tubes; this 
gives you thousands of extra driving miles. e 


2. BETTER MILEAGE—Silentone’s scientific de- 
sign lets your car run quieter—more efficiently, 
too, reducing exhaust back pressure to give more 
pickup and smooth acceleration. And with im- 
proved performance you get real savings on gas. 

R : es ls e be O couric shell—26 gouge — blowout-proof steel heads 
3. LOWER FIRST COST Despite their extra inna shell, 22 gouge ovter ery 

performance and longer life, Silentones actually _sell—lests longer Crimped seams eliminate 
cost you less. Many stores will install a Silentone @)onclogging extruded “S0* Pont 


for you at big savings. Ask about one today. foles—no whatling, no re- ©) High ond low frequency 
‘They're individually engineered for your car. _ striction tuning chambers 


© 16 coupe spun locked, 


SOLD ONLY BY AMERICA'S LEADING AUTOMOTIVE CHAIN STORES 


MUFFLERS + DYNATONE GLASS-PACKED 
eee Deen Ae, Toledo 1, Oh 


MANUFACTURE THIS BEAUTIFUL 
poe crea CORCORAN'S CONCRETE OUTDOOR FIREPLACE 


Right In Your 
Own Backyard 


$4.00 Worth of 
Sand & Cement 
produces this 
Attractive 
Fireplace. 
CORCORAN Sells on Sight 


Box PS-31 7 from $60. to $80. 
Easy to start your 


Onan Emergency own rrotienie 


J Electric =| iisv2 

{} Plants BIG DEMAND! 
mm) Sets 

Vos Start automaticaly when hgh = 


ower is cut off, supply current 
for lights, heating system, freezer, 


water pump, stove all appliances 
FORTARE — ndmachints Prevents lowes and. | nly on exclusive franchise, 
‘500 10 10,000 cally when powerisrestored.com. | GENERAL ENGINES CO., Inc., Dept. SF-38 
watts. Supply Pact, easy to install. 500 to 75,000 ROUTE 130, THOROFARE, NEW JERSEY 


sivas power wate AC from $319.00. ‘Mr. Tor of Philodelphio writes: | Nome 
sigh Weite fr Free Folder Soid 250 In frst 4 months. Sell: | Aggress 


D.W. ONAN & SONS ING, | \72 to sore Roebuck, John | Cy 


3595A UNIVERSITY AVE. 5.E. © MINNEAPOLIS 14, MINN. 
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*Tlew to handle your car 
te get better gas mileage” 


eves wilh steady foot 
‘pedng 


“Remember, your carburatr ithe 
arformonce, Periodic checks on 


wdden your 
Mops a andes Yow carburetor ond ether Viol ment bY 0 factor ‘gon 
‘ovoid slvations thot result accident ‘roles port hacked every 8000 mies oree” you money trimproved gor mleoge.” 


PY wave Ge top professional driver, points 
‘ut how your gas consumption goes up sharply 
with every increase you make in driving sp 


Better gas mileage is usuall 
Check your own driving habit 
Rochester Carburetor speci 
your engine for peak performance. He's 
factory-trained in the precision maintenance 
of your carburetor. And he'll help you get top 
and extra miles from every 
. Rochester Products Division of 
General Motors, Rochester, New York. 


HESTER 
RBURETORS 


Specified as original equipment on more new cars than any other carburetor 


POPULAR 
SCIENCE 


jonthly 


The Fantastic Problems of 


Ballistic-Missile 
Warfare 


New advances have yielded rocket weapons of unprecedented 
power for attack—and now the defense is trying to catch up 


By Frank Harvey 


JEFORE year's end, America will be in business with its 
space-vaulting ballistic missiles. Two intermediate- 


range missiles—Thor and Jupiter—have already been 

ordered into production. These IRBMs, capable of carrying To arm outposts: 
a thermonuclear warhead to a target at least 1,500 miles  IRBMSs like this 
away, are to be based overseas. Also be- 

ing rushed toward operational status are 
our first ICBM or intercontinental bal- 
listic missile, the 5,000-mile Atlas; a sec- 
ond ICBM, the Titan; and a third IRBM, 
the Polaris. 

A ballistic missile is an intelligent pro- 
jectile. A rocket engine powers it during 
the first part of its flight. During those 
few minutes it receives all the thrust and 
guidance it gets. It is a remarkably com- 
plex weapon, demanding great technical 
feats in separate areas of propulsion, 
guidance, re-entry design, and warhead 
design. Here are some of the fantastic 
aspects of this weapon: 

Propulsion, just to get the missile 
from the launching site to the target 
area, calls for rocket engines of unprece- 
dented range. To go from the Channel- 
spanning V-2s of World War II, to mis- 
siles able to travel 1,500 to 5,000 miles, 
represents an extraordinary technological 
feat in itself. 

You might expect that it would call 
for the use of three or four successive 
rocket stages. Surprisingly, a single stage 
suffices for the Air Force’s Thor and Atlas, with the aid of Thor, vapor-wreathed 
“boosters” furnishing additional power at takeoff. And, — from liquid-orygen 
while novel “high-energy” fuels figure prominently in fore faugico(a Mt 
ward-looking research, these Air Force missiles use a stand- from overseas base 
ard rocket-fuel combination—kerosene and liquid oxygen, 
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Atlas, an 80-foot-tall 
intercontinental 


Jupiter C test 
vehicle begins flight 
with successful new 
re-entry nose cone 
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familiarly called lox. So, it’s reported, do the Russians’ long- 
range missiles and their Sputnik-launching rockets. 

Behind the phenomenal power and range of today’s mis- 
siles, then, at least a major factor appears to have been a 
tremendous advance in rocket-engine design. What little can 
be learned of performance figures bears this out. For example, 
the rocket engine of the Army’s Redstone missile—a 200-to- 
300-mile-range forerunner of the Jupiter—is a third shorter 
than that of the V-2; yet it belches 52 pounds of thrust per 
pound of weight, as against a 29-to-one ratio for the German 
engine 

Development of lighter-weight but strong missile structures 
undoubtedly has been another key advance. The range of 
ballistic missiles is known to be especially sensitive to the 
ratio of propellant weight to total weight. 

Ballistic missiles make satellite-launching vehicles, too. 
Jupiter C has put the first U. S. satellite into orbit, Thor is 
to be adapted for moon-boosting, and plans are reported to 
use Atlas to put up a satellite as big as Sputnik II. 

So far the big long-range missiles have employed liquid 
fuels. But some see promise in solid fuels, consisting of 
powerful chemicals embedded in a rubber matrix. The Navy’s 
IRBM, the Polaris, is such a solid-fuel missile. And the 
Thiokol Chemical Corporation has set up a test stand for 
trials of a solid-fuel rocket 12 feet in diameter, which will 
develop 2,000,000 pounds of thrust—the most powerful engine 
known at this time. 

Guidance sees to it that a missile, given the necessary 
range, hits the target that it’s supposed to. 

‘The guidance system directs the course of a missile arching 
into space, until the accelerating projectile has just the right 
direction and velocity to come down at the right place. At 
that critical instant, the “thrust-cutoff point,” the system 
shuts off rocket power. The missile coasts the rest of the way, 
reaching an apogee, or maximum altitude, of 400 to 700 
miles, and then falling upon its distant target at 18,000 
mph. An error of one m.p.h. in 18,000 can make it miss a 
target by 14% miles, 

‘The built-in system generally favored, called “inertial 
guidance,” amounts to a gyropilot and position finder of al- 
most incredible precision. Preset for a chosen target and ex- 
ercising automatic control over the missile’s course, it dis- 
penses with radio guidance or other external means of control, 
and is proof against interference by enemy “jamming.” 

At the country’s biggest plant for making these gyro-filled 
“plack boxes,” erected near Milwaukee by the AC Spark 
Plug Division of General Motors, they're tooled to tolerances 
that make a gnat's eyelash seem like a large palm frond: 20 
millionths of an inch, in some critical places. So reliable is 
the gyro that it could spin 14,000 r.p.m. for 14 years and not 
gain or lose one revolution. 

Re-entry becomes the big problem at the end of the mis- 
sile’s flight. Out in space. the coasting projectile comes apart 
like the one-hoss shay. It descends into the atmosphere as a 
heap of hardware flying in formation—pumps, tanks, tubing, 
electronic gear, and the nose cone carrying the hydrogen war- 
head. Pieces of trash hardware, like the tanks and tubes, all 
turn into junior-grade meteors. But the nose-cone package 


must somehow survive the 14,000-degree-F. heat of air fric- 
tion at re-entry, without blazing into molten rain. 

‘A Jupiter nose cone fished from the sea after a flight 
through space, and exhibited last November, showed that 
we've succeeded in finding the answer. 

‘Those in the know aren’t saying how this problem has been 
solved, but certain basic factors are known. The tip of the 


could be seen to be, to avoid “needle- 
point incandescence”; tests in hypersonic 
wind tunnels have shown that hatpin 
cones just can’t take it. Possibly the nose 
cone might be made of a special heat- 
resisting metal, or, as suggested by the 
appearance of the Jupiter cone’s unidenti- 
fied material, a super-refractory ceramic. 
Either material probably would be pol 
ished to mirror smoothness to cut down 
burbling, which transfers heat much more 
rapidly than an onion-skin layer. There 
has been talk of “sweating” water or some 
other coolant through pores of the cone 
during re-entry. A still more Buck Roger- 
ish approach might fasten a sort of “bug 
deflector” on a rod ahead of the missile— 
a button of diamondlike material, glowing 
like the sun while it punches a hole in the 
air for the body of the missile to sneak through. 

The warhead that goes inside the ballistic missile’s nose 
cone once seemed the “impossible” problem. What held up 
American ICBM development so long was the seeming point- 
lessness of spending billions of dollars to send a little A- 
bomb across 5,000 miles of land and sea, maybe miss by a 
mile or so, and just get people mad over there. 

Then came the breakthrough—small-size, high-yield hydro- 


Long-range ballistio missile’s trajectory 
i . ‘ iter’s takes it into space and back. From 
cone: ‘will’ be made blunt, as Japiter's thrust-cutoff point, it coasts, follows 
elliptical path like earth satellite, 
re-enters the atmosphere near ite target 


A missile’s course to 
hit a distant target 


U4 
MOST EASTERLY, 
APPROACH 


Defense, though 
difficult, is aided by 
fact that missiles’ 

‘approach is limited 
to this narrow angle 
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Catapult test for 
nuclear warhead 


Secret atomic fittings 
take up to 54 G's in 
acceleration trial 
(cart above, right). 
Shock cords, pusher 
beam drive cart. 
Below: rubber cords 
beside carts front 
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gen warheads—and that problem was disposed of. With the 
Big Bang, you could miss by quite a few miles, and still wipe 
out the intended target. 

Just how nuclear mechanisms were engineered to with- 
stand the brutal shock of rocket acceleration, only a trusted 
few may ever know. But a glimpse of the kind of test equip- 
ment likely to have been used was recently provided when 
the Sandia Corporation, maker of U. S. nuclear weapons, 
released photographs of a shock-cord cata- 
pult that subjects “nuclear-weapon com- 
ponents” to as many as 54 G’s in acceler- 
ation tests at Albuquerque, N. M. 
these problems solved, the first 
IRBMs and ICBMs are a fact. When 
they’re turned out in quantity and be- 
come operational—which won't be long, 
and may already be the case for 800-900- 
mile Russian IRBMs—the military con- 
sequences will be staggering. 

At any moment, an attack moving at 
thousands of miles an hour could be 
launched upon a country hundreds to 
thousands of miles away. Former obsta- 
cles of oceans and terrain would vanisl 
‘The heartland of every country—ours i 
cluded—would become vulnerable to what 


Surprise could be complete, even if 
open-sky inspection were in force. For 
the hypersonic tempo of this novel kind 
of warfare will require missile bases to 
keep their “birds” always poised ready to fly. To an aerial 
observer, a launching site’s activities at “H-hour minus 2” 
would look just the same as on any other day. 

Is there any defense against ballistic missiles? 

‘Today, no counterweapon exists. An anti-ICBM missile is 
still years away at best. The problems of developing one look 
enormous, though by no means hopeless. 

“The very nature of the ballistic trajectory, a path that is 
unvariable and quickly and easily computed, may be its un- 
doing,” suggests the Air Force’s Col. Alexander Sheridan. 
Determine any two points on an ICBM's course, and you can 
predict the rest of its path to the very point of impact—the 
information you need, to try to intercept it with an anti- 
missile missile. 

Moreover, since ICBMs descend steeply, all possible paths 
to a particular target have to converge within a slender cone 
over the target area. That means a relatively narrow “ap- 
proach corridor” to defend. 

Efforts to produce an “ICBM killer” now are reportedly 
concentrated on the Army’s projected Nike-Zeus anti-missile 
missile. Its hush-hush design, called past the drawing-board 
stage, can only be guessed at. 

An “auntie” would probably carry a powerful nuclear 
warhead. If it met an ICBM outside the earth’s atmosphere, 
the atomic explosion would be the strangest ever triggered. 
In empty space there would be virtually no blast or sound— 


only a flood of searing heat and radioactivity, the more in- 
tense and far-reaching for lack of air to absorb it. The hope 
would be that the heat would destroy the nose cone, or that 
the radioactivity would turn the warhead into a dud. To a 
nose cone barely able at best to survive the heat of re-entry, 
a well-timed nuclear heat wave would be likely to be fatal. 

A countermissile alternatively might throw out billions of 
sandlike particles—clouds of them, occupying hundreds of 
cubic miles—in an ICBM’s path. At an impact velocity of 
18,000 m, the grains would have a destructive effect far 
out of proportion to their size. Even if they failed to riddle 
and wreck the nose cone, they might nevertheless pit and 
abrade its smooth surface enough to cause its overheating and 
destruction in re-entry. 

Of course a better defense, and the only possible kind in 
lieu of a specific counterweapon, is the preventive one. You'll 
live in peace as long as you're prepared for massive retalia- 
tion with ballistic missiles of your own—and a would-be 
aggressor knows you have that ability. 

‘But offense has usually had the edge on defense—and now 
that offense packs a multi-megaton punch, the odds have 
soared. Would retaliation be possible, if an aggressor hit your 
missile sites and bomber bases all at once, with a shower of 
hydrogen warheads? 

At any base of yours, it would be a close thing whether you 
get your missiles off before you're dead. While a missile 
stands on a launching pad, lox boils away rapidly, and a 
tankful must be “topped” with fresh lox for flight. If you're 
on “red-alert” you could ready a liquid-fuel missile for firing 
in about 15 minutes. Your first warning may give you that 
little time, or less. 

Solid-fuel missiles, the real “pushbutton” weapons, could 
be fired instantly. But there’s another catch. 

Long-range warning radar, with its necessarily high power, 
brings in a bewildering confusion of blips—meteor showers, 
northern lights, space clouds, as well as a possible ICBM. 
How long will it take to confirm beyond doubt that a radar 
image is actually a hostile ICBM? Imagine countries plunged 
into war because a radar observer mistook a meteor for an 
ICBM, and you see why the fateful order to press the red 
button can come only from the highest level—even though 
the clock may be ticking toward eternity while it’s on the way. 

One answer to such disquieting problems is simply to have 
so many scattered retaliatory bases that no attacker could 
hope to hit them all at once. 

Further, as the Navy is quick to point out, long-range 
ballistic missiles can hit only fixed targets—of known latitude 
and longitude. They can’t hit mobile targets like naval ves- 
sels. So, no matter how successfully an attacker liquidated 
land bases, he couldn't expect to escape retaliation from 
missile-firing ships. 

At a recent missile conference in Washington, a panel of 
experts found themselves in total agreement on only a few 
points, but among them were these: 

“Our best defense against enemy ICBMs is a whopping 
big stockpile of our own ICBMs . . . many widely dispersed 
launching sites . . . and trained crews on hand to fire within 
minutes if necessary.” END 


A ride for a 
“moon” on an [RBM 


Long- 
can anne satellites 


range missiles 


too. Above, Jupiter 

Cis fitted with a 
“moon” of the kind 

it has successfully 
launched. A much 
Bigger one may be put 
up by Atlas ICBM 
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U. S. missile designer 
forecasts: 


Krafft A. Ehvicke is 
a rocket scientist with 
Convair, the company 
building the Atlas 
ICBM, and chairman 
of the Space Flight 
Committee of the 
American Rocket 
Society. 


By Herbert O. Johansen 


JOINT military-civilian program 
A for U.S. exploration of interplan- 
etary space has been proposed to 
the President by a group of rocket sci- 
entists. Krafft A. Ehricke, who helped 
d both the German V-2 and our At- 
las intercontinental ballistic missile, is 
their spokesman. 

Under this proposal our first foothold 
in space would be gained by a modified 
intercontinental-ballistic-missile rocket. 
Its nuclear warhead would be replaced by 
a cabin or a cargo nose to carry materials 
and men far above the atmosphere. There 
spacemen would (1) build a manned sci- 
entific, earth-orbiting satellite station; 
(2) take the first, cautious, probing steps 
of space flight—moon reconnaissance and 
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Winged glider forms > 
the third stage of ~ 
rocket to boost man into space orbit 


~ Three-stage rocket would boost supplies into orbit 


~ Separation picture shows three 

3 stages of this 126-foot shell- 

shaped rocket. As two lower 

stages burn out, they fall back to 

earth. Top stage speeds into an 

orbit 600 miles above the earth, 

3 carrying a payload of 11,000 

pounds. Its fuel tank would be- 

come a basic building block in 

construction of either a manned 

satellite or a base for exploration 
still farther out in space, 


supply rockets, becoming then a 
manned satellite itself, It would 
also ferry personnel between the 
earth and a space station for the 
construction of lunar and plane- 
tary space ships, returning to 
earth as a hypersonic glider. 


then interplanetary exploration voyages. 

Only by a joint venture of the military 
missile men and civilian scientists can we 
achieve space flight in our time, accord- 
ing to Ehricke. 

“A rocket is a ‘weapon,’” he says, 
“whether you launch it to destroy an en- 
emy target on earth or for the peaceful 
conquest of space to gain scientific know!- 
edge, and prestige among the world of 
nations. We cannot afford the luxury of 
duplication—of non-complementary mil- 
itary and civilian programs.” 


ssion: 

ar warheads, weighing hundreds of 
pounds, to speeds of 15,000 miles an hour 
or more, and to altitudes hundreds of 
miles above the earth, That puts us on 
the threshold of 18,000-mile-an-hour sat- 
ellite flight, and brings us close to the 
5,000-mile-an-hour speed needed for 
lunar and interplanetary flight. 

Rockets are the hardware of space 
flight. Their military significance cannot 
be denied. But out of the atom bomb came 
the “atoms-for-peace” program. The re- 
port submitted to the President by 
Ekricke’s Space Flight Committee of the 
American Rocket Society recommends the 
establishment of a national space-flight 
program under the supervision of an as- 
tronautics agency similar to the Atomic 
Energy Commission and the National 
Advisory Committee for Aeronauti 

‘The report also sets forth a six-step 
program that would make space flight a 
reality within the next 20 years “without 
any major technological breakthrough.” 
The goals are these: 

1. An earth satellite with a payload of 
several thousand pounds within five years. 

2. A payload of several hundred pounds 
placed on the moon within five to 10 
years. 

3. A similar payload sent out to the 
nearest planets—Mars and Venus—with- 
in five to 10 years. 

4. A manned earth satellite within 10 
years. 

5. Manned flight around the moon 
within 15 years. 

6. Manned, two-way moon flights, in- 
cluding landings within 20 years. 

Payloads of the unmanned vehicles 
would contain scientific instruments, ra- 
dio transmitters, TV cameras, animals. 

Krafft Ehricke’s family of space ve- 
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Dumbbell-shaped observational satellite 
would be assembled by man in the orbit 


Around-the-moon-flight rocket ship 
would take off from satellite orbit 


Power for manned interplanetary flight 


<—_—__——_— 


The engine of this slim space vehicle ii 
nuclear pile that heats a working fluid, li 
hydrogen. The hot, expanding gas, exhausted 
through a rear nozzle, furnishes thrust as in a 
conventional rocket. The hydrogen tanks sur- 
rounding the pile shadow id the crew— 


Fuel and oxidizer tanks of the automatic 
supply rockets would be the basic build- 
ing blocks for putting together this 400- 
foot-long space station—and test bed to 
condition men to space. Crew of four 
would live and work in quarters at either 


end of the vehicle, which would rotate 
slowly to create artificial gravity by cen- 
trifugal force. Center compartment would 
contain power supply, radar and televi- 
sion for scanning the earth as the station 
speeds in its 600-mile-high orbit. 


This lunar-reconnaissance vehicle would 
take man for his first view of the other side 


would be created by nuclear-pile heat 


sitting in a gondola 250 feet forward—from 
harmful radiation. Like the moon ship, this 
vehicle is assembled in and launched from 
the earth-satellite orbit. Mars and Venus are 
within its range. On return to earth orbit, it 
could be refueled and used again. 


fifth one for the return journey. Chemical 
propellants in use today offer sufficient 
thrust to give the 150-foot ship the 24,000- 
mile-an-hour speed bursts that are neces- 
. The crew sits in a forward gondola. 


sai 


INTERPLANETARY SHIP of advanced design has 
TV robots with mechanical arms that can in- 
spect and service the “hot” nuclear rear por- 


hicles is his own, but they are designed to 
come within the scope of this program. 
His first step is an automatic, unmanned, 
three-stage supply rocket, based on an 
advanced ICBM rocket. The Atlas is re- 
ported to be 80 feet long, and to have a 
thrust of 100,000 pounds, plus about 
250,000 pounds from booster rockets to 
get its 80 tons of weight off the earth. 
This is not enough power to launch 
his 126-foot rocket and boost its 11,000- 
pound payload into a 600-mile-high orbit. 
All the big rocket companies, however, 
have facilities for ground-testing rockets 
with a thrust of a million pounds or more. 
Building blocks in space need men to 
put them together. The rocket power that 
sends up the unmanned supply ships 
could also boost the first spacemen into 
the same orbit. For this Ehricke offers a 
winged third stage that rides piggy back 
on top of the second stage. It would re- 
tum to earth as a hypersonic glider. 
Such a manned space ship is not just 
a dream. We actually have a prototype— 
in-the-building. It is the North American 
X-15, which the Air Force expects, before 
the year is out, may speed man and ma- 
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tion of the vehicle in flight. Once in a planet's 
orbit, it can launch small, manned rocket ships 
for a close-up look at the planet. 


chine at speeds approaching 10,000 miles 
an hour at altitudes perhaps as high as 
100 miles. 

With men and materials in space, orbit- 
ing 600 miles above the earth, the con- 
struction of a more livable satellite be- 
comes necessary. Shaped like a dumbbell, 


it is put together in the orbit, mainly 
from the fuel and oxidizer tanks of the 
automatic supply ships. Small rockets 
would set it into slow rotation, creating a 
pleasing artificial gravity of about one- 
third that on earth. 

This is a more modest proposal for a 
space station than some that have been 
suggested, such as the “City in Space” 
of Darrell Romick, a scientist of the 
Goodyear Aircraft Company’s astrophys- 
ics department, described in the May, 
1956, issue of Poputar Sctence. Ehricke 
believes, however, that his satellite plat- 
form is adequate as a service station for 
man’s initial ventures into space—with 
destination moon next on the itinerary. 

His lunar ship is strictly a reconnais- 
sance vehicle for flights around the moon 
and back to the earth orbit. It also would 
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a 
GEARSHIFT LEVER mounted on steering column 
imparts feeling of familiarity to the U. S. 
motorist. A welcome novelty in European cars 


is a synchronized first gear. Floor mat is rubber. 
Knob on door controls window vent. 


Driver’s report on 


GM’s 


German-Built Opel 


Most Americanized of low-cost 
imports, it’s supple and—by 
European standards—flossy 


By Devon Francis 


SMALLISH car, with a surprising 
amount of grace, has begun to ap- 
pear on U.S. highways. It looks 

fresh from a Detroit production line. It 
isn’t. It’s from West Germany, and its 
name is Opel. It’s comfortable. It’s eco- 
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OVERHEAD-VALVE ENGINE is “ov 
with 3.15-inch bore, 2.9 stroke. Orel’ 's dla 
ment is 90.8 cu, in., compression 7.5: 


PERATED CATCHES on doors reflect 
roit influence. Bulb between side windows 
is “side marker light” for parking. 


nomical to run. And—now at least—it's 
hard to get. 

‘There’s good reason why the Opel looks 
like a domestic product—the styling is 
by General Motors. GM’s stylists in De- 
troit collaborated with GM’s factory in 
Russelsheim in fashioning the sheet metal. 
One of two cars that GM is importing 
from Europe, the Opel is sold through 
Buick dealers. The other one is the Vaux- 
hall, marketed through Pontiac dealers. 

The full pedigree of this two-door se- 
dan is the Opel (pronounced O-pel, with 
equal emphasis on each syllable) Olym- 
pia-Rekord. As one of GM's belated en- 
tries in the little-foreign-car field in the 
U.S,, it’s competitive with the whopping- 
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SEAT-HINGING, throwing cushion to left as 
well as forward, makes rear-seat entry easy. 
Front seats are contoured for riders’ backs, 


TRUNK contains extraordinary space for low- 
cost import—20 cubic feet. Rubber-grom- 
meted filler tube connects to 10.5-gallon tank, 


est seller among the imports, the Volks- 
wagen (equally German). 

As a European product, it also com- 
pares with France’s Renault, England’s 
Hillman and a dozen and a half other 
vest-pocket vehicles sold over here. Like 
most, the Opel has four cylinders. Like 
all, it goes a long way on a gallon of gas 
—an average 30 miles. 

But there the comparison ends. I’ve 
driven the Opel. On city street and on 
turnpike, it handles differently from the 
other imports selling for less than $2,000. 
Despite modest poundage of 1,995, it has 
a weighty feel. Its 56-horsepower, over- 
head-valve, liquid-cooled engine requires 
considerably less shifting. 


N 


LOW-DRAFT VENTILATION is provided by cam 


lock holding open entire rear window on each 
side. Car height unloaded: 56.7 inches. 


T-HANDLE ON DECK LID seemed to be car’s only 
poorly designed hardware. Main structure i: 
frameless, stiffened by heavy floor pan. 


The clutch is soft. Changing gears 
through three forward speeds (as opposed 
to four in some of the other imports, 
notably the VW) is easy. The shift lever 
is mounted on the steering column. A 
U.S. motorist is at home with it. 

With one passenger aboard, I reached 
an indicated (and almost true) 60 miles 
an hour in 22 seconds. For the informa- 
tion of those accustomed to a crackling 
10 seconds in domestic products, that’s 
pretty good. The VW requires 30 seconds. 
But then there’s more than 50 pounds per 
horsepower in the VW, and only 35 in 
the Opel. 

The top speed is modest. The car I 
drove, well run-in, leveled off just under 


SHELF BEHIND REAR SEAT can hold hats, pack- 
ages. Wraparound back window has 809 
square inches of glass, windshield 937. 


ENTRANCE-ROOM HEIGHT, from cushion to top 
of door, is more than 30 inches. For an import, 
+ trim has sparkle. Seats are extra-soft. 


a true 70. About its inner decoration: 
By a European yardstick, the interior 
is plush. I found the panel free from 
those doorless-bin catch-alls that seem to 
be the hallmark of the less costly im- 
ports. Controls are nicely grouped. Dials, 
especially the ribbon-type speedometer, 
are easy to read. Visibility is superb. 
‘The heater could stand improvement. 
‘The hip-, leg- and head-room are ade- 
quate for four persons except in the back 
seat—where Europeans generally pay 
scant regard to passengers. The Opel’s 
is a bit better than the Renault's, just 
about equal to the VW’s. The bench front 
and rear seats provide 53 inches of hip 
room, 35 to 36 inches of headroom. The 
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leg room in front is 43 inches but that 
in the rear only 39. 

The Opel is a delight to handle. For 
scooting in and out of traffic, the torque 
in second gear has authority, and on level 
ground the engine will not lug or buck 
above 15 miles an hour. At idle, this busy, 
short-stroke little job is so quiet that, in 
normal street noise, I was tempted to tap 
the accelerator to see if it was turning over. 

As in all low-weight imports, steering 
is fast, with resulting high maneuverabil- 
ty. Braking is easy. And need I add that 
I squeezed into parking places, with room 
to spare, that I would not attempt with 
my modest-sized 1952 Ford? That’s a re- 
sult of the Opel’s 100-inch wheelbase and 
overall length of only 174 inches. 

Practically everything about the car 
is in the current U.S. mood, from the 
depressed-center steering wheel to the 15 
inches of pure air between the radiator 
and front bumper. There’s a wraparound 
windshield and rear window, too. 

To the American motorist's eye, the 
hood and deck, as contrasted with most 
of the other imports in this price bracket, 
are in pleasant proportion to the rest of 
the car. A piece of chrome molding runs 
back from the front fender, to cascade 
toward the rear tread. Both the Buick 
Motor Division and GM Overseas Opera- 
tions say the resemblance between this 
bit of ornamentation and Buick’s tradi- 
tional “sweep spear” is pure happen- 
stance, which surely will rank among the 
year’s most peculiar coincidences. 

In bringing in the Opel and Vauxhall 
for domestic sale, GM has reversed a de- 
cision that was given publicity as late as 
18 months ago. The corporation stuck to 
the notion that the U.S. motorist pre- 
ferred a full-size, second-hand Detroit car 
to a small import. ‘Two good reasons were 
behind that—to import cars would preju- 
dice the sale of second-hand cars; and 
supplying parts and service for the im- 
ports would require stocking up dealers 
and training their mechanics. 

But for five years the sales of foreign 
cars here have climbed steadily, and 
money is money, to GM as to everyone. 

GM is importing not only the Opel 
Olympia-Rekord but a station wagon, the 
Opel Caravan, as well. Rumors persist 
that the corporation will bring in, pres- 
ently, a bigger, six-cylinder, 81-horse- 
power Opel called the Kapitan. 
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Opel was an old name in German man- 
ufacture when GM bought out the com- 
pany almost 30 years ago. Engines and 
suspensions, as well as bodies, inevitably 
show the Detroit influence. So does the 
practice of changing body styles on a 
four-year cycle. The current body is brand 
new, so it’s a legitimate assumption that 
it won't be changed until 1962. 

The Opel should be a cut above the 
bulk of the imports in performance and 
looks. It’s priced higher. It sells in West 
Germany for 6,385 marks, cr $1,522 at the 
current rate of exchange. It delivers ship- 
side at New York and Gulf ports for 
$1,812.50, and in Los Angeles for $1,994.- 
64. To these sums must be added $175 on 
the showroom floor to cover the federal 
excise tax and dealer “preparation and 
handling” plus state and local taxes. 

‘The station wagon delivers shipside in 
New York and Gulf ports for $2,194.45 
and in Los Angeles for $2,376.59. The 
excise and dealer charges are somewhat 
more than for the sedan. Away from sea- 
ports there are, of course, additional 
transportation costs. Most of the differ- 
ence between German and U.S. prices 
results from ocean shipping costs. 

The Opel sedan is priced $442 beyond 
the biggest-selling European import, the 
Volkswagen, $342 beyond the Renault 
Dauphine and $448 beyond the British- 
built Ford Anglia. 

Opel prices are hard. You can dicker 
on a Chevy, De Soto or, indeed, on a 
Buick. But not on an Opel. Reason: 
They're scarce. The Opel factory pro- 
duced 229,600 cars in_1957, and sold 
them mostly in western Europe and Scan- 
dinavia. It may do a little better in 1958, 
but the present allotment to the U.S. is 
only 1,000 vehicles a month. 

In the American tradition, there are 
options. To the following prices must be 
added dealer-installation charges: wind- 
shield washer $7.20; radio $83.55; anten- 
na $10.25; back-up lights $3.15; outside 
mirror $3.75; bumper guards $8.15 front, 
and an equal amount for the rear. The 
heater is standard, Two-tone paint, not 
available on the sedan, is standard on the 
wagon. 

For the prospective purchaser, the Opel 
has a plus, for free: The wife with a spe- 
cial allergy for the boxlike appearance of 
the average import is likely to say in the 
showroom, “Well, it’s pretty.” END 


What We’re 


Learning 
About 


Tornadoes 


Every year more towns get hit 


by twisters. But now weather men 


have some clues to their cause 
—and are looking for a cure 


By Edward D. Fales 


on record. This year could be even 

worse. To quote one weather man: 
“If the trend continues, 1958 could be a 
blockbuster.” 

Until 1951 an average of 190 twisters 
per year were reported to the U. S. 
Weather Bureau. In 1951 there were 300. 
In the next three years the number sky- 
rocketed. There were 690 in 1954. In 1 
870; last year, nearly a thousand 

To top this off, our big cities and their 


I: year was the worst tornado year 


The stories 


sprawling suburbs are being hammered: 
Dallas, Worcester, Flint, Kansas City, 
Fargo are examples. 

On some recent days twisters have 
come at a fantastic rate. As many as 28 
have been officially reported in a single 
day. In Texas last April 3, 58 tornadoes 
were unofficially reported. “They're com- 
ing so fast and thick,” one watcher 
moaned, “that we've lost count.” 

Some experts blame the tornado boom 
on shifts in air circulation, But Dr. Mor- 


about twisters are true. This happened in Ionia, Iowa, on April 23, 1948, 


Tornadoes hit more often now, yet kill fewer 
people. Radar gets a big share of the credit 


ris Tepper, the Weather Bureau's expert 
on tornado research, says: “There are 
many more people today to see—and get 
in the way of—tornadoes. The tornado 
that rolled harmlessly through a field 10 
years ago today rolls through a shopping 
center.” 

Anyway, the fact remains: More towns 
and more people are getting hit. 

Against this bleak background are two 
bright spots: 

1. The Weather Bureau is fighting 
back. Soon it hopes to launch a “severe- 
storm laboratory” project that could lead 
to tornado control. 

2. Fewer people are killed in spite of 
the sevenfold increase in twisters. Until 
1951 deaths averaged about 225 a year— 
three deaths for every two tornadoes. But 
between 1951 and 1956 the death rate 
dropped to about 175 a year—one death 
in three tornadoes. For this you can thank 
luck plus the Weather Bureau's alert 
young Severe Weather Warning Service. 
In five years this service has saved, con- 
servatively, 2,000 lives. 

Helping the Weather Bureau are thou- 
sands of volunteer observers and dozens 
of college scientists. A tornado disaster 
today is treated like an air crash. Just as 
CAB inspectors swarm over a smashed 
plane, weather-research teams now swarm 
into tornado areas, examining bits of 
wreckage, interviewing witnesses. 

Along with this, Weather Bureau ob- 
servers are closing in on tornadoes. A few 
seasons ago observers were often 200 or 


If a Tornado Comes 
Your Way..« 


f Bi 
ey S. Ne ES herb vee . 
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300 miles apart. Today competent volun- 
teers may be stationed, with instruments, 
every 20 or 30 miles. 

The facts. Here are some of the things 
we now know about twisters: 

@ They come usually from southwest 
or west; occasionally from the northwest. 

They breed when a warm, sticky 
south wind has been blowing for several 
hours—but a cold front is charging down 
from the northwest. Usually there’s a 
thunderstorm, too. 

© They mostly show up between three 
and seven p. m., yet can hit at any time. 

© They can strike in any month. Win- 
ter tornadoes usually are limited to the 
Gulf states. In March they migrate north 
with spring. After July, they suddenly 
begin to quiet down. 

@ Tornado Alley stretches from Texas 
to Minnesota. Another path chops all 
across Dixie. Mountain areas and the 
West Coast are fairly immune. 

@ Some twisters are vicious, travel 300 
miles or more, smashing town after town. 
Others give up after a few minutes’ whirl. 

The tricks that twisters play are part 
of American folklore. A farmer will swear 
that tornadoes follow roads and ditches. 
Some weather men think that this may be 
coincidence. Still, one recent twister ac- 
tually appeared to change course to fol- 
low a road for a half-mile. 

One may roar toward a house and sud- 
denly leapfrog over it, leaving no more 
damage than a few bricks loosened in the 
chimney. Last year one charged down a 
driveway toward a farmhouse, turned and 
went around it before resuming course, 
just as if there had been a “Keep Off” 
sign on the grass, 

Tornadoes sometimes travel in gangs, 
as many as six funnels jumping up and 
down at once. (If you're ever near a 
twister, keep a sharp eye out for its “sis- 
ter”—another main funnel which can de- 
velop on one side.) 

Anatomy of a twister. At the ground 
a funnel may be a giant whirlwind a mile 
wide or just a good-sized vacuum-cleaner 
nozzle—nine or 10 feet across. Usually 
it’s 200 to 300 yards wide. Some appear 
to “hunt,” as an elephant’s trunk probes 
for peanuts. Air pressure inside the fun- 


nel is very low, which is why tornado- 
struck buildings burst outward. 

Suppose a funnel passes close to you. 
What do you hear and see? 

The sound, as everyone knows who's 
ever been close to one, is like a fast 
freight train or a hundred airplanes. On 
a quiet day you may hear another sound 

ing timber, 

A slashing wind may bend the trees, 
and horizontal brown rain (stained by 
mud being whirled through the air) may 


you may see endless flashes of lightning. 
This intense phenomenon is, in fact, one 


nadoes by triangulation—from as far as 
200 miles away. 

How fast do they whirl? Recent studies 
find no evidence of winds faster than 
200 m. p. h. Forward speed averages 16 


Tornado Alley runs up the middle of the U. S.—but the terrible twisters can strike anywhere. 


to 20 m. p. h. But some twisters move at 
ike speeds of 60 m. p. h., and one 
hotrod was clocked, unofficially, at 138. 
There are also i 
creep at walking speed, and one last year 
even stopped long enough to chew a hole 
in the ground with spinning wreckage. 
If you ever see a tornado that seems to 
stand still, duck. Chances are it’s heading 
straight for you. 
The best defense: early warning. Your 
greatest protection against tornadoes is 


ing your own living-room barometer. Sud- 
denly, after hours of rain, the instrument 
mance 1968 105 


twisters come 


Coming: A Tornado Alarm 
for Your Home 


Soon you will be able to buy, for a 
few dollars, a plug-in gadget that will 
give you a double warning—flash a red 
light’ and buzz—when tornadoes are 
about. It’s activated by a pulse sent 
out from the power station 

If your eyes miss the signal your 
ears won't—then you can turn on your 
radio and listen for details. 
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will kick up a notch and you'll hear a 
peal of thunder. That’s a pressure jump. 

Now the Weather Bureau has special 
detectors installed in dozens of farms, 
and in police and fire stations. These 
sound a buzzer and flash a light when 
barometric pressure suddenly rises—and 
this sends a volunteer observer to the 
phone to notify the nearest Bureau, When 
a “jump line” is moving, the radar opera- 
tors watch their scopes for the curious 
button-hook-shaped blips that may mean 
tornadoes. 

What makes a tornado? Scientists now 
think that a tornado may be put into its 
dance by some vast force pulling through 
the atmosphere (as a spinning propeller, 
suddenly revved up—or revved down— 
pulls up little dust devils when a plane 
warms up) 

This pulling force could be one of the 
narrow jet streams—high-altitude winds 
that zip eastward across America at speeds 
of 100 m. p. h. or more. 

But this doesn’t explain another puz- 
zler. Anyone who has seen a weather 
map knows about “highs” and “lows,” 
their centers several hundred miles apart. 
But now weather sleuths have discovered 
strange little highs and lows that can 
form side-by-side almost within a good- 
sized farm. These curious “micro lows” 
look like mere dimples on a weather map. 

But they can be deadly when they 
form in twister weather. For out of these 
innocent-looking micro lows may come 
tornadoes. 

Tornado control? If twisters come out 
of strange little disturbances only a few 
miles across, it seems reasonable to expect 
that cloud-seeding or some similar tech- 
nique can prevent them. 

Meteorologists hope Congress will okay 
$5,000,000 more a year for research to 
find out. Instead of ground observers 30 
miles apart, the meteorologists want to 
station men and instruments only 10 miles 
apart in the busiest parts of Tornado 
Alley. These men would take readings 
on every foot of a tornado—beginning 
hours before it is born. And when the 
funnel forms, five or six planes would buzz 
around it—even over it to take radar 
photos down the funnel. 

From this kind of massive study the 
Weather Bureau thinks it can, in five 
years, learn what tornadoes really are— 
and then, how to stop them END 


Admiral Rickover tells how: 


Russian Schools 
Can Teach Us 


a Lesson 


How did Russia’ 


educational system 
launched Sputnit 


and what can it teach 


‘oduce the know-how that 
us about weaknesses in our 


own schools? Below are highlights from an address by Rear Admiral 


H, G. Rickover, USN, Chief of the Naval Reactors Branch, Di 
of Reactor Development, of the U.S. Atomic Energy Comm 


launching device did more than pen- 

etrate outer space. It also pierced 
the thick armor encasing our complacent 
faith in America’s present and future 
technological supremacy. 

It did greatest damage to our trust 
in the American educational system—up 
to now almost as sacrosanct as mother- 
hood. Harsh words are being said about 
its methods no less than about its aims. 
For rightly, Sputnik has from the first 
been seen as a triumph of Russian edu- 
cation. 

It has surprised us to find that Rus- 
sia’s intellectual elite does highly com- 
petent work despite authoritarian control 
in all, even the highest, educational and 
research institutions. Russia appears to 
have found a way of allowing superior 
minds freedom in the field of their special 
competence while denying them the right 
of political crit 

Faced now with this formidable and 
ruthless adversary who has openly prom- 
ised to “bury” us and who grows daily 
in industrial and military might—what 
are we to do? 

First, I think, we must awaken Amer- 
ica to the danger facing the nation— 
making public all the facts, and without 
soothing the impact of unpleasant truths. 
Sacrifices to give America strength in the 
race with Russia would be insignificant 
in view of our enormous margin of luxury 
spending. 

Second, and equally important I be- 
lieve, we must reverse our treatment of 
the scientist and trained professional. We 
had better stop calling scientists long- 
hairs, eggheads, little men with beards. 
In the present mood of chastisement, sci- 


Ts powerful thrust of Sputnik’s 


entists have been speaking up and telling 
us that such disparaging remarks hurt, 
and may discourage many a young man 
from choosing the hard intellectual road 
to science rather than the easy and pleas- 
ant road to business success and country- 
club living. 

But merely spending a lot of money 
on scientists, scientific research and new 
military projects will not be enough. In 
final analysis trained manpower can only 
come out of a thoroughly reorganized 
educational system. 

Much could be learned from Europe's 
experience in education, in particular, 
for Europe is old and wise at educating 
the young. 

Because of ability to face facts square- 
ly, Russian education for the past two 
decades has in reality been European 
education, but with all its classical, phil- 
osophical, nontechnical parts left out and 
with a heavy overlay of Marxist indoc- 
trination. 

By stripping down to what the Soviets 
consider the essentials, secondary school- 
ing can be completed in 10 years instead 
of the usual 12 or 13 years in the rest of 
Europe. These two years saved enable 
the Russian student to begin training for 
his profession at 17. 

The greatest confusion in any com- 
parative study of education comes from 
the misconception of the worth of the 
American high school. We have always 
overvalued it. Merely because its gradu- 
ates are approximately of the same age as 
European graduates of secondary schools, 
we keep thinking of the two as being, if 
not identical, at any rate comparable. 

Yet the Russian 10-year school, for 

[Continued on page 248} 
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The Blasting of 
piv stk Rock 


By Elliot Marple 


|OMETIME within the next four to 
six weeks man's greatest non-atomic 
underwater explosion will be set off 
on a far stretch of the British Columbia 
coast in Seymour Narrows. If all goes 
well, a million and a half pounds of pow- 
der placed in caverns cut from solid rock 
will crack, shatter and hurl aside the twin 
underwater domes of Ripple Rock on the 
inside passage to Alaska, With this blast 
should disappear the worst hazard to 
navigation on the north Pacific Coast, a 
hazard that has sent more than 100 boats 
to the bottom and has taken the lives of 
114 persons. 
A $22-million firecracker. Before the 
big blast is touched off, the handful of 
residents within a radius of three to four 
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miles will be evacuated under directions 
of the Royal Canadian Mounted Police. 
The big pulp and plywood mill of Crown 
Zellerbach of Canada, only five miles 
away, will be shut down and evacuated. 
Nine miles away, storekeepers and resi- 
dents at the town of Campbell River will 
stand by tensely, many of them with 
their doors and windows open as a pre- 
caution so that the shock will not break 
the glass. 

Over a wide area, scientists and rubber- 
necks will press for the best possible view, 
safety considered. Motion-picture cam- 
eras will be placed up close, focused for 
the explosion, timed to start at a precise 
moment, then left unattended. Seismolo- 
gists at carefully selected stations within 
a radius of 500 miles will be standing by 
their instruments to pick up a signal that 


Canadian engineers are about to touch 
off a $21-million firecracker in an 
attempt to demolish a navigation hazard 
that has long taken a deadly toll 


How to blow up an 
undersea mountain 
Mining crews burrowed below 


the water bed, and out to the 
two peaks. Then they riddled 


cans of it, 300 to act as det- 
ly, one day early 
worker will 


April, a pro 

ight a match. A quarter mil- 
lion tons of rock will go up 
with an earthshaking roar, 


ph ee) 
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“After all these years, my hair stands on end every time I 


may give them new clues to the secrets 
of the earth’s crust. 

Ripple Rock is worth all this attention. 
Ask any mariner who has guided a vessel 
through Seymour Narrows, the passage- 
way where Vancouver Island nudges 
close to the mainland. Here the broad, 
blue Georgia Strait narrows from 20 miles 
to a scant half-mile. In the middle of that 
half-mile lies Ripple Rock, an underwater 
mountain with two broad domes, one nine 
feet below the surface at low tide, the 
other 20 feet down. 

A navigator’s nightmare. Alone, neith- 
er Seymour Narrows nor Ripple Rock 
would be too serious. But four times a 
day the ebb and flow of tide sends the 
waters of the Pacific Ocean and Georgia 
Strait churning around the Rock in a 
deep, white torrent. Eddies, whirlpools 
and crosscurrents make navigation treach- 
erous. To add to the hazard, ships must 
turn nearly 90 degrees to enter the Nar- 
rows from the south. 

Skippers, even after a lifetime in these 
waters, never lose respect for the Rock. 
Said one experienced Canadian pilot: 
“After all these years, my hair stands on 
end every time I take a ship past Ripple 
Rock.” 


It’s a common sight to see several ves- 
sels standing by at one end or other of 
the Narrows, waiting for favorable water. 
Only those with good speed—17 knots or 
better—try to buck the tide. Larger ocean 
vessels, deep-laden and heavy, wisely 
take the longer outside route’ around 
Vancouver Island, 

No one knows just how many ships or 
lives have come to an end at Ripple Rock. 
The Canadian Department of Public 
Works, checking back to 1875, reported 
five big ships or barges sunk, 19 more 
damaged. In addition, more than 100 
smaller vessels—fishing boats, tugs and 
yachts—have gone to the bottom. Since 
1875 at least 114 lives have ended in 
Seymour Narrows. 

The earliest recorded sinking—in 1875 
—was that of a United States warship, 
the Saranac, an 11-gun vessel of 2,150 
tons’ displacement. One of the Rock’s 
latest victims, ironically, was the Cana- 
dian hydrographic survey ship, William 
J. Stewart, severely damaged in 1944. 

Pulling the teeth of Ripple Rock is 
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something mariners have talked about for 
years. But the question was always how, 
and at what expense. In 1931 the Cana- 
dian government held hearings. Curiously, 
the feeling was not unanimous against 
the old Rock. Business interests in Vic- 
toria, the capital of Vancouver Island, 
stood up firmly for Ripple Rock. To them 
the Rock was less a hazard to navigation 
and more a tremendous opportunity to 
fulfill a long-cherished dream: building a 
railroad connection to the mainland and 
on down to Vancouver. Victoria men fig- 
ured that with Ripple Rock for founda- 
tion, a railroad bridge could be thrown 
across Seymour Narrows. But they had 
little to say on how a railroad could then 
thread its way down the mainland coast, 
broken as the shore is with steep moun- 
tains and long, deep-cut fiords. Today 
fast steamers and railroad-car ferries link 
Victoria and Nanaimo on Vancouver Is- 
land to the mainland. 

The real impetus to blow up Ripple 
Rock came during the second World War. 
The United States was moving a heavy 
volume of military supplies and equip- 
ment to Alaska. As a war measure the 
Canadian cabinet ordered the removal of 
Ripple Rock and gave the assignment to 
the Department of Public Works. 

Methods of leveling the peaks had 
been under study for 20 years. Placing 
heavy explosives on the underwater sur- 
face of the rock at slack tide was im- 
practical. Drilling and blasting from a 
structure built on the rock was too risky. 
An underground tunnel from shore was 
then considered too costly. But a method 
was finally chosen: drilling and blasting 
from a floating plant to be moored over 
the rock. In 1942 the contract was let. 

First a scale hydraulic model of the 
Narrows was built at the University of 
Washington, Seattle, to make sure that 
the drilling barge would stay afloat in 
the current. It was a good thing that the 
model was made. When a five-inch model 
of a barge was moved cautiously over 
Ripple Rock in the laboratory, the barge 
promptly took water and went to the bot- 
tom. Designs were modified and tested 
again and again. Finally when a satisfac- 
tory design was achieved, a barge 150 
feet long was built and equipped with 
drilling gear. 


take a ship past Ripple Rock” 


In the summer of 1943 the barge was 
moved over Ripple Rock and there held 
against the surging current by six concrete 
anchors, each weighing 75 to 125 tons. 
But there was trouble from the first hour. 
‘The fast current set up heavy vibrations 
in the steel anchor cables. The vibra- 
tions made continuous drilling impossi- 
ble. Worse, the vibrations set up stresses 
that broke a cable on the average of once 
every 48 hours. By the fall of 1943 so 
little had been accomplished that work 
was suspended. 

Two years later the drilling barge was 
back on the job, this time held in place 
by overhead steel cables stretched from 
high land on either shore and anchored 
there in bed rock, The cables were stout, 
if nothing else—1%, inches thick. Again, 
drilling and blasting started up, but work 
was slow. Drilling was possible only dur- 
ing fairly quiet water. The drill could 
sink a hole no more than five feet, on the 
average, and it proved impossible to come 
back at the next quiet water to find the 
hole and deepen it. 

In two months only 139 holes were 
completed, and of these 46 were lost be- 
fore they could be filled with powder and 
blasted; 93 went to an average depth of 
5.7 feet. Even this achievement cost al- 
most a million dollars. When money ran 
out, the job was called off. Somehow a 
better way had to be found. 

In 1953, the National Research Council 
undertook new studies, as the result of 
continued pressure to get rid of Ripple 
Rock. People asked, why not one grand 
atomic explosion? But on that the answer 
was simple. An underwater atomic blast 
would send a large quantity of radioactive 
sea water aloft to contaminate a wide 
area. 

Attention shifted toward drilling a 
tunnel from one side of Seymour Narrows 
under the sea and up into Ripple Rock. 
But first there was need to learn more 
about the nature of the Rock itself. For 
this, a long hole was cut by a diamond 
drill. From Maud Island on the east 
shore, the hole curved down under the 
channel and up into the center of the 
Rock—a total of 2,504 feet. The cores 
looked good. The rock was solid and safe 
to mine, and there was no significant flow 
of underground water. 


ING IT THE HARD WAY: Tunneling was the 
answer, Every other method studied was a 

op. Last time, they tried drilling down from 
a Hoating rig. It was too slow and tricky. 


The Department of Public Works 
called in two eminent consulting engi- 
neers, Victor Dolmage and E. E. Mason, 
of Vancouver. Based on their plans and 
specifications a contract was let for $2,- 
639,000. In February, 1956, drilling be- 
gan on Maud Island. Steadily since then 
60 hard-rock miners, working in three 
shifts around the clock, have punched 
their way down under the channel and up 
into the middle of the domes of Ripple 
Rock. 

On Maud Island a mine shaft drops 
straight down 570 feet. Seven feet by 18 
feet in cross-section, it contains three 
compartments, one with a hoist for men 
and equipment; a second with a hoist to 
take out broken rock and debris; a third 
section for pipes, power cables, ventila- 
tion and other service lines. 

At the bottom of the shaft a tunnel 
takes off at a right angle and runs level 
for 2,000 feet until directly under the 
north rock. Another tunnel branches off 
to a similar spot under the south rock. 
Then a vertical shaft rises under each 
dome a distance of about 300 feet. Final- 
ly, small horizontal tunnels six feet by 
seven feet in cross-section spread out in 
each dome, with smaller entries and lat- 
erals fanning out to hold explosives in the 
roof of each dome. 

Great care is taken to guard against 
cave-in or flooding. The horizontal tun- 
nel under the channel has at least 100 
feet of solid rock between the bottom of 
the sea and the top of the tunnel. In 

[Continued on page 252) 
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The World’s 
Most Pampered 


is an unobtrusive building at 1901 
C Street. A uniformed policeman 
guards the entrance. 

The building, the White House garage, 
houses 40 vehicles. Six of them are per- 
haps the world’s most coddled cars: four 
used by President Eisenhower and two by 
the Secret Service. 

To get into the garage, I first cleared 
with U. E. Baughman, Chief of the U. S. 
Secret Service and boss of James J. Row- 
ley, special agent in charge of the Secret 
Service White House detail. Then I vis- 
ited Rowley in his White House office. 
He telephoned Dieter Flohr, the Presi- 
dent’s chauffeur, that I was on my way 
over. Flohr in turn alerted the policeman 
on the garage door, who let me in only 
after I showed my White House press 


\ FEW blocks from the White House 


famous 
bowl,” « 1949 Lincoln with removable trans- 
parent plastic dome. The car was loaned to 


‘goldfish 


Queen Elizabeth during U.S. visit last fall. 
ee) 


card, bearing my picture and fingerprint. 
Inside, I found most of the 40 vehicles 
that make up the White House motor 
fleet. Thirty of these constitute a pool of 
Lincolns, Mercurys and Fords. The White 
House staff uses the Mercurys and Fords; 
five Lincolns are reserved for the use of 
visiting dignitaries. 
I12_ roruiar science 


Besides the 30-car motor pool, there 
are a couple of pickup trucks, two Secret 
Service Cadillacs, four cars reserved for 
the President’s personal use, and two for 
the First Lady. All but one of the cars— 
a 1953 Chrysler Crown Imperial seven- 
passenger limousine owned by Mrs. Eisen- 
hower—are the property of the U. 8. 
Government. The motor-pool jobs, like 
the First Lady’s limousines, are stock 
models. So is one of the President's four 
cars—a black Series 75 Cadillac. But his 
other three cars and the two Cadillacs 
used by the Secret Service are very spe- 
cial numbers. 

Dieter Flohr, wearing a mechanic's 
white coat over his business suit, showed 
me around. No ordinary chauffeur, he is 
a member of the Secret Service. Mr. 
Eisenhower is the fourth president whose 
life has rested in his careful hands. 

Flohr and I stopped first, on our tour 
of the garage, beside one of the two Se- 
cret Service follow-up cars. These are spe- 
cially built jobs with a running board on 
either side, a couple of steps in back, and 
handrails all around. This makes it easier 
for an agent to jump on or off the car 
while it's moving through crowds behind 
the President's car. 

Both follow-up cars are 1956 Cadillac 
75s. They are convertibles with midnight- 
blue bodies and beige canvas tops that 
match the beige leather upholstery. Each 
has two jump seats and can carry nine 
passengers. Each is equipped with a two- 
way radio, with a big red light and siren 
mounted on top of the left fender, and 
with a compartment for guns 
into the back of the front seat. Unofficial 
estimates put the cost of each follow-up 
car at about $65,000. 

Under a policy of impartiality, the 
President's specially built cars represent 
all the Big Three—a Lincoln, a Cadillac 
and a Chrysler. They are designed to 


The autos and aircraft the President uses to 


cover enormous mii 


ge are specially designed and 


rigidly maintained to cut risks to a minimum 


Vehicles .w 
es ee a | 


enable the public to get a better view of 
the President and to provide maximum 
protection. 

Mr. Eisenhower inherited the Lincoln, 
a 1949 model, from Mr. Truman. It is 
black, with red-leather upholstery, and is 
known as the “bubble-top”—its back seat 
is covered with a transparent plastic top 
through which the President can be clear- 
ly seen. 

The President's Cadillac and Chrysler 
are both black 1955 models with white 
sidewall tubeless tires. (‘The tires, stand- 
ard heavy-duty models, are changed 
every 10,000 to 12,000 miles as a safety 
measure) . 

The Cadillac is a series 75 limousine— 
but the top has been replaced to take 
a sliding roof panel (giving the President 
plenty of room to stand up while riding 
in parades). It has blue upholstery and 
is air-conditioned. 

The President, who normally sits on 
the right-hand side of the back seat with 
his guest on the left, has a variety of 
pushbuttons to play with. These work the 
radio, raise and lower the windows on 
either side and the glass partition be- 
tween front and rear seats. 

There is no intercom system and the 
President’s conversation in the back can- 
not be heard in the front seat. When the 
President wants to talk to Flohr or Secret 
Service Agent Rowley, who rides beside 
Flohr, he lowers the glass partition and 
calls to them. 

“The wind coming in our side vents 
sometimes makes so much noise he has to 
call a couple of times before we hear 
him,” said Rowley. “It gives him a sound- 
proof conference room.” 

The glass in the car is bulletproof 
and the body is reinforced with nylon 
armor plate. This lightweight material 
affords as good protection as the steel 
armor plate that was used in Mr. Roose- 


im McGaffin 


velt’s cars, without dragging down the 
speed. FDR's cars, loaded with heavy 
steel, had a maximum speed of only 
about 55. 

The car has a two-way radio, like the 


ss 


Columbine III, President's personal plane, 
is a four-engined Super Connie with many 
special features. It cruises at 350, sleeps 
15, could fly to Europe without refueling. 


Secret Service cars, and it is plotted from 
a control base (it uses a different identi- 
fying call each time it goes out) from 
the minute it leaves until it arrives. If 
the car ever had an accident, the control 
base would know about it within seconds. 

‘The Chrysler, with grayish-brown up- 
holstery, is a Crown Imperial built exact- 
ly like the Cadillac, The only difference 
in the two is that the sliding roof panel 
on the Chrysler is manually operated. 
Flohr had to give it a couple of good hard 
tugs to get it open the day I saw it. 

‘Mr. Eisenhower, busy conferring in the 
back seat of his car, never drives himself. 
Not even on the Gettysburg farm, where 
he gets about in a Crosley jeep-type ve- 
hicle with a fringed canvas top. 

I asked Flohr, Rowley and James Hag- 
erty, the President’s press secretary, what 
specific precautions the President’s driver 
takes beyond normal good chauffeuring. 
This was the answer I got: 


marcy 1958 113 


Under policy of impartiality the President uses cars 


“I don’t bull my way through traffic 
or take advantage of other people's 
rights,” said Flohr. “If there’s any doubt 
as to who has the right of way, I wait.” 

‘The Secret Service has devised a tech- 
nique for driving the President that 
pleases both him and them. He does not 
like to have a motorcycle escort—which 
suits the Secret Service. Reason: An es- 
cort of screaming motorcycles makes him 
dangerously conspicuous. 


This is one of the President's two helicopters. 


They are four-place craft, but for improved 
performance, safety and range, they never 
carry more than pilot and two' passengers. 


So the President's car is unescorted 
and it stops for traffic lights just like any 
other car. For safety’s sake, however, 
there is a Secret Service follow-up car 
right behind the President wherever he 
goes. And in Washington there is a Met- 
ropolitan police car behind the Secret 

fice car. 

Hagerty noted that Flohr, once on the 
open road, makes a point of getting by 
fast when he overtakes another car. This 
is to avoid possible accidents. If the pass 
were made at a slower speed, the driver 
of the other car might recognize who was 
riding alongside him and inadvertently 
swing his car into the President's. 

‘Whenever the President is going to fly 
some place, the cars are sent on ahead. 
The Secret Service insists on this so that 
they can make dry runs to the different 
places the President will want to go. This 
gives them a chance to find the way in 
advance and avoid the embarrassment of 
stopping to consult a road map with the 
President aboard. As a security measure 
they try never to take the same route twice 
in succession. 
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Dieter Flohr knows enough about the 
cars he drives to fix them when they break 
down in out-of-the-way spots. There have 
been breakdowns—but never while the 
President was in the car. 

Major maintenance in Washington is 
handled by authorized dealers. Ford and 
Chrysler each has a master mechanic 
residing in Washington who has had se- 
curity clearance and who supervises the 
repairs. The Cadillacs are taken to the 
Capitol Cadillac Co. at 1222 Twenty- 
second St., N.W., where Floyd Akers, 
the company president, supervises repairs, 

Dieter Flohr, in his capacity as Secret 
Service man, has an additional responsi- 
bility: He must make certain that no one 
has booby-trapped the cars. He takes no 
chances—although the cars are kept un- 
der 24-hour guard both in Washington 
and on the road, which means long odds 
against anyone's being able to tie a bomb 
to the starter. 

“The first thing I do in the morning,” 
said Flohr, “is open the hood. I check 
the battery, the relays and the wiring. 
After I'm satisfied, I start it up.” His 
whole technique each day is designed to 
make sure that if by some remote chance 
the car is going to blow up, it will happen 
with only Flohr in it. 

Most of the President's travel is now 
done by air—his favorite mode of going 
places. The planes might well be called 
the world’s most pampered flying ma- 
chines. 

Ina terminal of the Military Air Trans- 
port Service near Washington, D. C., 
squats a four-engined Super Constella- 
tion. It’s triple-tailed. It’s sleek. It’s fast. 
You can see its counterparts over land 
and sea every day. 

The MATS airplane in question looks 
just like them. But it isn’t. Beneath a 
private compartment is extra floor brac- 
ing, built to take more than 11 times the 
force of gravity. The compartment con- 
tains a special chair, padded with three- 
inch foam-rubber cushions. The chair, 
which swivels, would be turned so that its 
occupant faced the rear in case of a forced 
landing. 

The airplane is the Columbine III, 
President Eisenhower’s personal trans- 
port. It is one of nine Constellations in 
the V. I. P. fleet, and is always gassed up 


of all the Big Three—Lincoln, Cadillac, Chrysler 


and ready to go on the shortest notice. 

The immediate White House air fleet 
consists too of an older Constellation— 
Columbine II—two twin-engine Aero 
Commanders and two Bell H-47 helicop- 
ters. 

Columbine II, the smaller of the two 
Presidential planes, has a cruising speed 
of 300 miles an hour, compared with 350 
for Columbine ITI. 

Maximum permissible gross weight at 
takeoff for Columbine II is 107,000 
pounds compared with 133,000 pounds 
for its big sister. 

Columbine II could not fly to Europe 
without refueling en route. Columbine III 
could. But as a safety measure it was 
brought down to refuel on the way both 
in 1955 when the President flew to the 
summit conference in Geneva, and again 
last December when he flew to the NATO 
conference in Paris. 

Each plane is equipped with radio- 
telephone and radio-teletype that can be 
used in flight. Each has an electric re- 
frigerator and electric stove. An auxiliary 
power unit, run by a gas turbine in the 
tail of each plane, supplies electricity to 
give the planes complete independence 
in the most antiquated airports. 

Col. William G. Draper, the President’s 
pilot, briefed me on this. 

“Some of the fields we hit in the South 
and West have not been used by the major 
airlines for years,” he said. “One problem 
of the commercial airliners that follow 
us with the press is the lack of ground 
power units in these airports. They must 
have one to get the planes started again. 
So they truck one in along with a set of 
passenger steps the day before we arrive. 

“But we can start our engines with 
our built-in power unit. We can run our 
lights with it and cook meals while we 
are on the ground. And we have built-in 
steps that we can lower out of the plane.” 

The Columbine II sometimes is used in 
preference to its big sister, said Draper, 
because it can get into smaller airports. 

The Columbine III can sleep a total of 
15 persons—two on the day beds in the 
President’s private compartment, eight in 
the four upper and lower bunks in the 
White House staff quarters, and five in 
the crew’s quarters. 

On long trips, a third pilot is often 


taken along. Sometimes, as on trips to 
Europe, a whole extra crew is carried. 
It takes a crew of seven to fly the Presi- 
dent. The plane also carries four enlisted 
men who guard it at airports away from 
Washington, and four Secret Service men 
who guard the President. 

Engines on the plane are changed every 
600 hours—compared with the 1,200 
hours the always-careful Air Force feels 
it can normally get out of its engines 
before a change. The plane is flown out 
to the Lockheed plant at Ontario, Cal., 
every thousand hours for a thorough over- 
haul. 

Maintenance is made easier, Draper 
said, by a gadget called the Sperry En- 
gine Analyzer that checks ignition in 
flight. 

Before this gadget, which came in with 
the Columbine III, “We used to have to 
change all the plugs on an engine that 
was running rough and test till we found 
the trouble,” Draper said. “There are 
two plugs per cylinder, 18 cylinders per 
engine, and four engines on the plane— 
a total of 144 plugs. It used to be an 
all-day job to change the plugs.” 

But what if, in spite of everything, 


The Chief Executive's 

formerly an escort for 

yacht, Williamsburg. It has been renamed 
for one of the Eisenhower granddanyhte 


an emergency did develop? What if a 
forced landing became necessary? 

Well, for one thing, there would be 
no waiting until the plane was overdue 
before someone went to look for it. Using 
the identifying call, “Air Force One,” 
Draper checks in at’ close intervals with 
ground-control points. His course is care- 
fully plotted from the minute he leaves 
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until he arrives. When the plane crosses 
the ocean, a whole system of air-rescue 
planes and ships is set up across open 
water. 

Mae West lifebelts are carried for 
everyone on board along with three life 
rafts, each capable of holding 20 persons. 

For a quick exit, if the airplane were 
forced down, the President would slide 
down the escape chute from his compart- 
ment. This is made of a rubberized ma- 
terial and, like the life rafts, can be 
quickly inflated with cartridges. 

The President does a lot of reading 
while in flight. He also plays bridge, 
takes naps, and goes up to the pilot's 
compartment. He learned to fly a plane in 
the Philippines before World War II 
but he has not kept up his license. 

Colonel Draper has had some mishaps, 
despite the elaborate precautions taken, 
while the President has been along. For- 
tunately, they have been minor ones. 

Three incidents stand out in the 37- 
year-old colonel's mind. There was the 
time in 1951 when Mr. Eisenhower was 
still in Europe with NATO. They had 
just landed one day at Luxembourg when 
one of two wheels tore loose on the 
right side of the landing gear and rolled 
merrily down the runway. Investigation 
disclosed that not sabotage but a crazy 
mistake was responsible for the incident. 
A B-26 wheel, almost identical with the 
wheel of Mr. Eisenhower’s Constellation, 
had been put on the plane by mistake. 
The odd wheel could not take the Con- 
nie’s extra weight. 

The second incident occurred on the 
way to Augusta, Ga., in the spring of 
1955. The amplifier of the automatic pilot 
suddenly began to smoke. Draper and his 
crew worked fast. They cut the recircu- 
lation fan, turned off the electrical sys- 
tem and came down quickly. Luckily they 
were only 10 minutes out of Augusta and 
they managed to make it in without even 
having to alert the President. 

More than anything else, Draper con- 
fided, they worry about the danger of fire. 
‘That’s why they carry smoke masks and 
parachutes for the President and other 
Passengers as well as the crew. 

“I would never ask the President to 
jump, however,” said Draper, “except in 
the most extreme emergency—such as an 
uncontrollable fire at 18,000 feet.” 

‘The third incident occurred on the way 
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back from the Bermuda conference in 
March of 1957. The cabin air pressure 
failed shortly out of Bermuda while the 
plane was flying at 10,000 feet. After con- 
sidering his alternatives and checking 
with the President’s doctor, Draper 
dropped down to 2,000 feet with a prayer 
that the weather would stay good all the 
way to Washington. 

‘The plane arrived in Washington with- 
out Mr. Eisenhower's suspecting anything 
was amiss. 

The President’s pilot, like his chauf- 
feur, takes endless precautions. All bag- 
gage has to be opened for inspection be- 
fore it goes aboard. All the food, too, is 
inspected. Colonel Draper and his co- 
pilot, Lt. Col. Bill Thomas, always eat 
two hours apart while on a journey—as 
a precaution against both being incapaci- 
tated by poisoning at the same time. The 
poisoning they have to guard against is 
not only that of a saboteur. It could be 
accidental. 

‘Thirty-four-year-old Maj. Joseph E. 
Barrett flies the helicopter the President 
uses, Capt. Lawrence R. Cummings flies 
the other one. Barrett carries the Presi- 
dent and a Secret Service man. Cum- 
mings carries the President’s doctor and 
another Secret Service man. Each copter 
could carry three passengers plus the 
pilot but is limited to two passengers 
to improve performance and safety mar- 
gins. Also, they can carry more fuel, 
doubling their range to about 150 miles. 

“Do you have special forced-landing 
training?” I asked Major Barrett. 

He smiled. “We average 50 power-off 
landings a month.” He hastened to add 
that he had been flying helicopters for 
years and had never had an engine fail- 
ure. But he and Cummings keep in prac- 
tice just the same because the copters 
are single-engine jobs. 

The normal cruising speed of the Pres- 
ident’s helicopter is 90 miles an hour. It 
does not carry a parachute for him be- 
cause it would not be feasible to try to 
use a chute at the heights it travels— 
1,000 to 1,500 feet. 

Major Barrett makes certain, however, 
that there are safe spots to come down on 
before he takes the President up. He 
does this by surveying the route in ad- 
vance, first by car, and then by several 
dry runs with the helicopter until he has 
found the best way to go. END 


Science’s latest gift: 


Fresh Water 
from the Sea 


By Blake Clark 


bled to the sea, gulped mouthfuls of salt water and chok. 

ingly spat it out, mankind has dreamed of making 
water fresh. “Wate . ywhere, nor any drop to drin 
sums up one of earth's tragic ironies. Not only the throat- 
parched, shipwrecked seafarer, but millions of people such as 
those in the Middle East where the sea literally washes up 
on the desert, have looked longingly at the sea and dreamed 
of the day when they could drink it, and irrigate their land. 

That y is coming. Already, some half a million people live 

on fresh water converted from salt. Seamen on ships of all the 
world’s es, passengers and crews of nearly all ocean liners. 
miners, obs s, people living ne 
the Persian Gulf, and some islanders in the Caribbean are 
literally drinking the sea. 

hey are paying high prices for the precious liquid. 


Si the first desperate human being dying of thirst stum- 


We take sips compared with industry’s gulps . 


are being perfected. Success cannot come 
too soon. The need is tremendous. 

‘At an ever-faster rate our civiliza- 
tion slakes its thirst on available sources. 
Scientists estimate that a person needs 
only about 20 gallons of water a day. 
But in the United States each of us 
drinks two quarts to a gallon daily, uses 
five gallons to brush teeth, shave and wash 
hands, sends out four with each flush of 
the toilet, takes 25 with a tub bath and 
five for every minute of a shower. And air 
conditioning, garbage disposals, automatic 
dishwashers and lawn sprinklers are an- 
nually running up our water consumption 
by about a gallon a day per person. 

We individuals, however, take only a 
few sips compared to the gulps of indus- 
try. Its maw is insatiable. Three hundred 
gallons of water go to make a barrel of 
beer, 65,000 gallons for a ton of steel. A 
single Texas paper mill pours in 22 mil- 
lion gallons a day. One oil refinery drinks 
up as much as all the 915,000 residents 
of Cleveland. Industry swallows 47 per 
cent of our water; irrigation takes 45 per- 
cent, and individuals take only eight per- 
cent. For all purposes, we use 250 billion 
gallons a day now—six times as much as 
in 1900 and half what we are expected to 
consume in 1975. 

Water shortage threatens our nation’s 
dream of unlimited industrial develop- 
ment. Diminishing sources mock the hopes 
of many arid Midwest and Southwest 
communities for industrial expansion. Ex- 
perts describe the water problem as acute 
in Texas, New Mexico, Arizona, Colo- 
rado, Utah, Oklahoma and Kansas, fair 
to moderately serious in Nevada, Mon- 
tana, Wyoming, North and South Dakota 
and Nebraska. Many communities, even 
in our eastern states, are using water fast- 
er than it is being replaced in their reser- 
voirs. Last year the precious liquid was 
rationed in more than 1,000 parched 
towns. More rationing is inevitable unless 
new sources are found. 

This is only the United States. Water 
supply is a key factor in the economic 
growth of any country. In Israel, Greece 
and all the Middle East, Australia and 
the West Indies, the need, always press- 
ing, is becoming crucial. Arid and semi- 
arid areas cover an estimated one-third 
of the world’s surface; their development 
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awaits water to make the deserts green. 

While we will tap new fresh-water 
sources and also doubtless reduce our 
present lavish waste, there is a limit to 
the amount these means will provide. But 
chemists, mechanical and industrial engi- 
neers, inventors and mathematicians in 
many parts of the world are rushing down 
different avenues in a friendly treasure 
hunt to find a way to de-salt sea water 
and deliver this gift to mankind, Here 
are some of the roads they are taking: 

Among the different. methods, the 
most advanced is distillation: the simple 
process of boiling the salt water and 
drawing off the steam, which when cooled 


is pure water. Numerous manufacturers 
here and abroad have made such evapo- 
rating equipment for years, chiefly for use 
on ships at sea. All navies and virtually 
all passenger ships use it. 

‘These mechanical oases, enlarged to 
convert from 100,000 to three million gal- 
Ions a day, are now a great boon to the 
people of Kuwait, oil-rich principality on 
the Persian Gulf, where the thermometer 
often rises above 130 degrees. For cen- 
turies Kuwaitis soothed their parched 
throats with brackish trickles from hand- 
dug wells. Then, in 1950, the Kuwait Oil 
Company, using six Westinghouse evapo- 
rators, daily converted 720,000 gallons of 
salt water to drinking water. Just one sip 
was enough to convince the local ruler, 
who ordered 10 of the miraculous ma- 
chines for his capital city. 

Persian Gulf water is some of the salti- 
est anywhere, containing 40,000 parts of 
dissolved salts per million parts of water, 
whereas most ocean water is 35,000 parts 
salt, Chesapeake Bay is 15,000 and the 
Baltic Sea 7,000. Drinking water should 
have less than 1,000, preferably less than 
500. In Kuwait ‘the evaporators produce 
water of less than 100 parts per million 
of salt, and the entire population of 


barrel of beer: 300 gallons. A ton of steel: 65,000 


207,000 enjoys the modern miracle of 
sweet water—5,000,000 gallons a day— 
converted from the salty sea. 

Equally dramatic is the job distillers 
are doing for the Netherlands West Indies, 
Curacao and Aruba, Situated in the Car- 
ibbean some 60 miles north of the Vene- 
zuelan coast, these islands are extremely 
dry spots on the earth’s surface. Rain 
evaporates almost as soon as it hits the 
sun-heated soil, or it streams from the 
rocky hills into the sea. Only a small per- 
centage seeps into the local underground 
water reservoirs, In the dry season, water 
formerly sold for $1 to $10 a ton, depend- 
ing upon the severity of the drought. 

Then, as later on Kuwait, the oil indus- 
try introduced water conversion to these 
islands, Distilleries now produce a million 
tons a year for each community; this year 
the largest single installation inthe world 
will begin to convert 2,700,000 gallons a 
day. American investors are putting up 
5% million dollars for an Aruba-lo- 
cated caustic-soda plant which could 
not exist without this supply of water. 
Also under construction is a 10-acre hy- 
droponic farm to grow vegetables for the 
island at considerably lower cost than 
their present import by plane. Thus fresh 
water from the sea is helping Aruba at- 
tract investors, develop local industry and 
provide work for its people. 

Desperately as the people of these re- 
mote, arid areas need this water, before 
it is widely used it will have to be com- 
petitive in price with existing supplies 
of fresh water. The Office of Saline Water 
of the Department of the Interior esti- 
mates that the most that cities can afford 
is 35¢ per 1,000 gallons, and irrigated 
farms must have it for no more than 13¢. 
Cost to date is far in excess of those fig- 
ures. 

Obviously, the first users of converted 
water will be industries. The process be- 
gan here in 1955, when the Pacific Gas 
and Electric Company of San Francisco 
completed a generating plant at Morro 
Bay, Cal., where they are daily convert- 
ing some 30,000 gallons of sea water to 


the very high purity needed for use in 
their boilers. The sweet water costs the 
company $1.96 for 1,000 gallons. 

Fast upon the heels of the distillers 
are the developers of an entirely differ- 
ent technique, the new membrane process, 
which exploits the electrical characteris- 
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tics of the minerals in saline water. Salt 
consists of sodium and chlorine. Sodium 
particles, or ions, carry a positive elec- 
trical charge, chloride ions a negative 
charge. If the water is run between two 
electrically charged poles, one positive, 
the other negative, sodium ions move to- 
ward the negative pole, chloride toward 
the positive, leaving demineralized water. 

The saline water flows in narrow pas- 
sages of wafer-thin parchment or plastic 
sheets called membranes, electrically 
treated to permit the ions to go through 
but not come back, One membrane is 
treated to permit the sodium to go 
through, the other the chloride. The re- 
sult is alternate compartments, one fresh 
water, the other a heavy concentrate of 
salt water. 

A standard membrane unit consists of 
300 of these ion-transfer membranes, each 
18 by 20 inches, which form the walls 
of 300 one-millimeter-thick water com- 
partments. In 150 of these compartments, 
the saline water is being purified and in 
the other 150, which alternate, the salts 
are being accumulated. The unit proc- 
esses 20 gallons a minute, separating it 
into about two-thirds purified water and 
one-third brine. It runs 24 hours a day 
with little attention and hardly any 
maintenance. 

While the expense of distilling is ap- 
proximately the same, however salty the 


NEXT MONTH: You may be a suburbanite today, and a city dweller tomorrow 
—aithout moving from where you are. So say the population experts. 
Read, “Will a Super-City Swallow Your Town?” in April PS. 
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water, the cost of the plant and of the 


electricity needed in the membrane 
method declines with the salt content. 
This process is particularly good, then, 
for water that is brackish, or a third to a 
thirtieth as salty as sea water. Millions 
of gallons of brackish water almost good 
enough for men and animals to drink 
underlie huge areas of land in our South- 
west as well as in the Middle East, 
Africa and Australia. The membrane 
process holds its greatest promise for 
‘such areas. 

The membrane which is the key to the 
leading process was developed and pat- 
ented by Walter Juda and Wayne Mc- 
Rae, electrochemists, of Cambridge, Mass. 
Backed by the American Research and 
Development Corp., which finances 
worthy though speculative ventures, their 
firm, Ionics, Inc., now has 20 purifiers 
producing the entire supply of drinking 
and cooking water for some 30,000 people 
in places ranging from the island of Bah- 
rein in the Persian Gulf to a remote radar 
base at Havre, Montana. 

One of the Ionics units is on its way to 
desert-working crews of oil men drilling 
in the southern Libyan desert. Three 
others work around the clock to meet the 
daily drinking, cooking, washing and 
laundry needs of some 100 Air Force men 
isolated on the three Texas Towers, the 
man-made concrete-and-steel islands ac- 
chored far out in the Atlantic off our 
east coast. Virtually unattended, the de- 
mineralizers silently pour hundreds of 
gallons a day into immense storage tanks. 

South African scientists working for 
the gold-mining companies of the Orange 
Free State have independently created 
their own membrane system. They did it 
as a means of solving one of their major 
problems—disposing of the large volumes 
of brackish water in the mines. This ac- 
rid liquid is unfit for use in homes and 
cannot be emptied onto farmland without 
damaging the soil. Mines have been 


120 roputar science 


SEA-WATER _EVAPORA- 
TOR in oil-rich, water- 
poor Kuwait on the 
Persian Gulf is one of 10 
that yield a total of 
1.2 million gallons of 
fresh water daily. 


hu lant now (ae 
i a produce 2.5 


million gallons. 


forced to bring it up and evaporate it in 
tremendous natural pans and specially 
constructed dams. This has meant buying 
vast areas of land and building miles of 
conduits. Now the available land is al- 
most used up. Water to be evaporated 
has increased in the past two years from 
13 million to 18 million gallons a day. 

Financed by the Anglo-American Corp. 
of South Africa Ltd., a holding company 
for the principal mining interests of the 
Orange Free State, tists of the South 
African Council for Scientific and Indus- 
trial Research are now building the big- 
gest membrare-type operation yet—to 
treat three million gallons a day. The 
cost—35 cents per thousand gallons—is 
the cheapest so far for this process. Said 
a_ spokesman for the South Africans: 
“Lessons learned from the operation of 
the big plant will lead to the construc- 
tion of many plants supplying water to 
towns, power stations, stock farmers, 
mines and others in areas now considered 
useless desert. Eventually it may be pos- 
sible so to cheapen costs that saline wa- 
ters can be purified for use for irrigation.” 

The sun every day draws up billions of 
barrels of water, distilling it in the proc- 
ess. Why not catch some of it on the way 
and bring it back? This, in effect, is 


what a number of people are doing with 
the solar stills. 

A leader in this field is Dr. Maria 
Telkes, the attractive blonde director of 
New York University’s Solar Labora- 
tory. During the early part of World 


From the labs... 
Porcelain Panel 
that Heats 


a House 


New kinds of appliances, too, 
are being developed from this 
low-cost electric heating unit 


ICKING around half a dozen big 
product-development labs right 
now is an unusual new kind of elec- 

trical device. Basically it’s a heater, but 
it promises to make its way into your 
home in any one of many forms: 

@ Room heater, warming your house 
better and possibly cheaper than your 
furnace does now 

© Cookstove, with a flat smooth surface 
unbroken by burners 

@ Oven 


© Hot-water heater 
@ Washing machine that keeps the 
wash-water hot 


© Clothes dryer 

© Automatic cooking pot 

© Hair dryer RECTAL 
© Heated bathtub ASST 


Lots of uses for one kind of electric 
heater? That’s because it’s such a simple 
idea, adaptable to almost any heat need. 

Good old porcelain. This heater is a 
panel of porcelain enamel—glass fused to 
sheet steel—the stuff ranges, washers, pots 
and bathtubs are made from. But the back 
of the panel has a grid pattern of alumi- 
num fused to it. This grid is the heating 
element. Plug in the wires connected to 
it and its electrical resistance generates 
heat, which is radiated by the glassy front 
surface of the panel. The glass coating 
is an excellent electrical insulator, so you 
can’t get a shock. 

Heating is the latest new use for por- 
celain, making this ancient invention one 
of the hottest materials—figuratively as 
well as literally—for modern technology. 
Jet-engine parts are made from it, and 
so are the newest kind of electric lights 
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Wherever porcelain is used—washers, dryers, stoves—heat can 


Wall-colored panels to heat rooms 


(Sylvania’s electroluminescent panels, PS, 
Jan. '57). 

Why get excited about a porcelain 
heater? The usual reason—it promises a 
better job for less money: 

1, The current-carrying grid can be 
practically any size, spreading out the 
heat source. In a room heater this makes 
for evenly distributed, comfortable 
warmth. In a hot-water heater, it heats 
the water faster. 

2. The heating grid is very cheap. The 
pair of grids needed for a hot-water heater 
should come to 25 cents; the units now 
used in an electric water heater cost six 
dollars. (‘This does not count the cost of 
the porcelain sheets, which are already 
parts of present-day water heaters, stoves 
and so on.) 

3. Porcelain is simple to produce in 
any shape—flat sheets for room heaters, 
cylindrical tanks for water heaters, “tin 
helmets” for hair dryers. The heating 
grid is fused on last, and follows the con- 
tour of the porcelain. 

How it started. The idea came from 
Basil A. Needham, a low-pressure, 
smooth-talking super-salesman who has 
made a good thing out of the electric 
home-heating business. Shortly after 
World War II, Needham stumbled across 
a French electric heater originally devel- 
oped to warm the Maginot Line. It was 
a sheet of special glass with heating wires 
fused to the back. 

He acquired U. S. patent rights and 
set up the Continental Radiant Glass 
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Clothes washer that keeps water warm 


Heating Corp. (PS, Sept. ’54), a thriving 
company which last year sold’ $5,000,000 
worth of the units. 

‘The Glassheat unit works fine—but the 
patent has now run out. To keep his com- 
petitive edge, Needham needed a new pat- 
ent. The porcelain heater is it. 

Needham is not an engineer, and his 
company has no research laboratory. So 
a number of people in a number of places 
developed his idea. He hired independent 
engineering consultants, also got materi- 
als suppliers to help (Allegheny Ludlum 
worked out the steel formula, a porcelain 
company specified the “frit”). 

Big problem was getting the heating 
element to stick to the back of the steel 
panel, Needham is intentionally vague 
about how he solved it, but the process 
is apparently similar to silk-screen print- 
ing. 

A mask is placed over the porcelain 
sheet (which has a porcelain coating back 
and front), and molten aluminum is 
sprayed through the mask onto the sheet. 
‘The sheet is baked and the mask etched 
away, leaving aluminum fused on in the 
gtid pattern. Finally, terminal lugs are 
soldered to the grid and the whole thing 
is sealed with silicone. 

However he does it, the porcelain 
heaters work—and somewhat better than 
the old glass units did: 

© They heat up faster—attaining near- 
ly 200 degrees F. in one minute, more 
than 300 degrees in 10 minutes. 

© Most of the heat comes out the front, 


now be added at a fraction of the cost of old electric units 


La 


Low-cost water heater that works fast 


which runs 50 percent hotter than the 
back. 


© The porcelain can be made in any 
color—to match house walls—although 
pastel shades work best. 

@ The new units are cheaper to make. 
A 1,200-watt (5,000-BTU) porcelain 
heater will sell for the same price as a 
1,000-watt (3,400-BTU) glass unit. 

Why electrical heat? The improved 
radiant panel adds force to the arguments 
for burning electricity to warm your 
house. The case is pretty strong already, 
and promises to become stronger. 

@ Comfort. Each room has its own 
heat source, individually controtled. The 
heat is radiant heat—like that from the 
sun—and is generally considered the most 
comfortable kind. 

Safety and convenience. There’s no 
flame, no smoke, no dust. 

© Economy. First cost is sharply lower 
than that of a conventional furnace— 
mainly because there is no furnace (nor 
chimney, pipes, blowers, ductwork). Sav- 
ings are greatest for new houses designed 
for panel heat, but are considerable for 
older houses, too. Operating economy is 
not so clearly established. Needham says 
that his panel system in a heavily insu- 
lated house is competitive wherever the 
oil price is 15 cents or more a gallon 
while the electric rate is two cents or less 
a kilowatt-hour (to quantity users). This 
situation applies over much of the U. S. 

The long-run odds are with electricity, 
anyway. Already it heats 280,000 U.S. 
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Quiet hair dryer—no blower needed 


homes. Oil and gas prices have climbed 
sharply in recent years; electric rates have 
been fairly stable. And the utilities are 
hot after the heating business. They need 
it to boost wintertime consumption and 
balance their summertime load from air 
conditioners. 

Air conditioning brings up the obvious 
disadvantage of the radiant-heat panels. 
They can’t do double duty by cooling 
your house in summer, a handicap they 
share with most steam and hot-water 
heating plants, Warm-air and electric 
heat-pump systems can do both jobs. 

When? The new porcelain heat panels 
are now on the market. The first models 
are already warming radar technicians 
on the DEW Line in northern Canada. 
Others have been installed in a few U.S. 
homes and schools. Regular production 
began early this year. 

‘The other appliances aren't available 
yet. Needham does not plan to make 
them, instead wants to license his patents. 
He has nibbles from some of the big man- 
ufacturers. 

Needham predicts that the hot-water 
heater should be ready for the market in 
a year or so—at a price 30 percent lower 
than comparable models. And a $25 
clothes dryer is a possibility. 

But Needham’s eye is sharpest for the 
home-heating business. He says, “Inside 
of five years, no one will build a house 
with anything but electric heat.” 

Over-optimistic? Maybe. But it’s in the 
right direction —Martin Mann. 
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Why Jet 
Transports 
Differ 


Four nations, racing to put passenger 
jets into service, have come up with 
four surprisingly different designs 


By Ben Kocivar 


icans will be flying in the big new jet trans- 
ports now being built and tested. Recent 
discussions with American, British and French 
manufacturers and airlines by a Poputar Sct- 
ENCE correspondent reveal that the race to be 
first, always red-hot, is now burning white. 
The corporate competition to provide the 
first jet service is matched by pressures of na- 
tional prestige and international diplomacy. 
All this is not entirely beside the point in a 
discussion of design. For it is an amazing fact 
that with four big nations in a race to put big 
jet transports into service, each country has 
come up with designs that reflect not only eco- 
nomic needs but national philosophies. 
Here briefly are the points to be considered. 
1. Britain actually had the first jet transport 
in service, in 1952. But, pressed to retain its 


B: THIS time next year thousands of Amer- 


United States 


Britain 


DE HAVILLAND COMET IV 
improved version of the ill-fated 
Comet I, the world’s first jet air- 
liner in Service, in 1952. Its four 
Rolls Royce engines are within the 
ying. Bulges near the wing tips are 
huge fuel tanks. The plane is pri- 
sibs uimeiions ngs mest able 
to operate profitably between air- 
ports along British Empire routes. 
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BOEING 707, first U. S. jet transport in the air, 
has same basic design philosophy as Douglas 
DC-5 and smaller Convair $80. All have four 


TWIN-I 
the So 


France 


RAVELLE has two 
ted near 


SUD AVIATION’: 


carries 80 passengers 
at over 475 m.p.h, Ina unique prov- 
ing test, Air France put two on 
limited but scheduled cargo service 
‘on some European runs. It was the 
first jet quiet enough to be per- 
mitted to land in New York 
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pod engines slung below and of low, 
sharply swept wings. First Boeings may se 
service this year, Douglas and Convair in 1959. 


ch fuel they would be 
possible for budget: 
Safety of the Russi 


Size of tail often depends on wing and engine placement 


United States 
r 


SAFETY from fire, ease of ground servicing 
are basic reasons why American engines are 
set well below wings. They are mounted 
ahead of wings to create smoother airflow. 


TAIL SURFACES are relatively big—charscter- 
istic of planes whose main wings have con- 
siderable sweepback, big flaps. Leading edge 
of stabilizer is movable for better trim. 


leading position as a world power, it went 
in too quickly. After two years of service 
that amazed the world, flaws from hasty 
design showed up in the disastrous explo- 
sion-crashes of the Comet I. These planes 
were then withdrawn from service. The 
faults were found. Improvements have 
been made. New, more powerful engines 
have been installed. And now the new 
Comet IV will be ready for service late 
this year with more flight and testing ex- 
perience than any other jet transport. 

2. Russia’s plane has been in service 
three years and is now operating as a 
high-speed VIP jet transport to satellite 
nations in Europe and to the Far East. 
It is expensive and noisy. But if our com- 
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France 
wr 


CARAVELLE’S TWO ENGINES are mounted high 
jose to the center line of thrust. High 
nting reduces chance of sucking up dam- 

ing particles from airport runways. 


st from engines. Caravelle 
ih 


Ea bepoee akee pk papa fer 
wing and can be used at any speeds. 


mercial airlines can’t afford an uneco- 
nomical jet transport, a government- 
owned airline may reason differently. 
And can you imagine Ivan Ivanovitch 
trying to keep a TU-104 out of his neigh- 
borhood airport because it’s disturbing 
his sleep? 

3. The French, independent as ever, 
even in jet transports, live up to their 
established flair for coming up with new 
ideas. The Caravelle, which is generally 
admitted to be the most advanced trans- 
port design, is unique in its mounting of 
engines at the tail. To back up this phi- 
losophy, two American companies, Lock- 
heed and North American, have recently 
come out with small jet-transport designs 


Britain 


ed 
fs : , fea is an old 
concept, but 50 well tested by experience 
that de’ Havilland considers it worth while. 


its relatively straight 


TAIL SURFACES can be smaller, lighter and 
create less drag because engines are mow 
close to center and will not cause plane to 
swerve much if an engine should fail. 


that adopt a similar engine placement. 

4. The big American designs by Boe- 
ing, Douglas and Convair are so similar 
in design philosophy that the average 
passenger will have trouble telling them 
apart unless the planes come equipped 
with big identification cards. All are low- 
winged, with four engines slung in pods 
beneath and ahead of the wings. There 
will be differences in size and weight, but 
differences in color will be more notice- 
able to the casual traveler. American de- 
signs have been longer in the making be- 
cause they have had to face up to some 
critical de . 

‘The new planes must be big enough to 
carry lots of passengers. They must be 


TU-104 ENGINES are both mounted close to 
center line of plane but are not as cleanly 
placed as Com They are reputedly the 
most powerful jet engi the world. 


RUDDER AND STABILIZER have marked swe] 

back, typical of planes with high subsonic 

speeds. A swept wing meets less air resistance 
a straight wi 


f equal thickness, 


fast enough to move them notably faster 
than our present conventional airliners. 
They must have safety margins as good 
or better than those of present airliners. 
They must be quiet enough to be accept- 
able to noise-conscious private citizens 
who can scream to their Congressmen. 
And they must be economical enough to 
interest the bankers and big investment 
firms that will put up the money for 
these $6 million giants. 

With this set of requirements, it is 
little less than amazing that Ameri- 
can manufacturers can predict delivery 
and service so remarkably close to the 
operating dates of some of the competing 
nations. END 
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Plain Facts About 
Correspondence 
Schools By Martin Mann 


RESEARCH SUPERVISED BY JOAN STEEN 


Part 2: What Can They Do for You? 


AKE More Money Soon. . . Train 

Now for More Success, Greater 

Security ... A Good Job, More 
Money, Bright Future . . . 

Sounds familiar? Those are sample 
headlines from correspondence-school ads. 
Alone among educational institutions, 
the correspondence schools climb out on 
a limb: They promise you success—in 
terms of hard cash—if you complete the 
course. Do they come through? Will you 
get ahead—win a promotion, find a better 
job, get a start in business—by studying 
at home? 

‘This is the central question, the point 
you want settled when you consider a 
course for yourself. PopuLar Science 
set out to find the answer (last month 
we gave you an inside look at the opera- 
tion of correspondence schools) . 

How was it done? By asking corre- 
spondence-school graduates themselves: 
Did their home study help them or 
didn’t it? 

PS undertook a careful statistical study 
of these “alumni”—research of a type 
and scale never before attempted. From 
three of the country’s largest private 
correspondence schools, we obtained the 
names of 1,800 recent graduates. The 
names were selected to insure a typical 
cross-section. We polled them elaborate- 
ly to pinpoint their circumstances be- 
fore and after home study. 

The results, as will be seen, are an 
impressive endorsement of education by 
mail. To a degree, this could have been 
predicted; a man who is ambitious enough 
to study in his spare time is also a 
man you would expect to get ahead. But 
results outran expectations. In the main, 
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the correspondence graduates reported: 
® They got from the courses what they 
had expected. 

@ They increased their earnings—by 
an average of $22.50 a week. 

@ They won promotions or found new 
and better jobs. 

@ They were pleased (even enthusi- 
astic) about the content of courses and 
the home-study method. 

‘That’s a quick rundown of the survey 
findings. Not everybody fared so well. 
Some were critical—a few bitterly caustic 
—about their experiences. The details 
illuminate a fascinating but poorly un- 
derstood aspect of American life. And 
they are important to you, for they can 
help you make a sound decision when 
you consider correspondence study for 
yourself, 

Who are the graduates? The men 
(and the few women) whom PS inter- 
viewed turned out to be like people you 
know. They had attended high school 
(average formal education was not quite 
12 years). Half of them work at skilled 
trades—carpentry, machine work, repair- 
ing, truck driving. The others split up 
this way: One in five holds a professional 
or supervisory job, about the same pro- 
portion are unskilled laborers, one in 10 
is a clerk or salesman. 

In age they range from a high-school 
boy who studied TV as a hobby to an 
80-year-old man who started taking cor- 
respondence courses 50 years ago and 
has now completed half a dozen. The 
average age comes to 36. This is consid- 
erably older than the average of those 
who enroll for correspondence courses 
(28); the successful students—those who 


Here is the word from the men 
who know: the results of 
Popular Science’s survey of 


correspondence-school graduates. 


It pinpoints what you can—and 
can’t—get from home study 


finish their courses—are the mature ones. 

One characteristic stands out. These 
people are do-it-yourselfers in the strict 
meaning of that phrase. They are ex- 
tremely self-reliant and take pride in 
their ability to master difficult tasks by 
themselves. Many made comments like 
this: 

“In many ways the self-discipline re- 
quired to complete the assignments and 
the course has resulted in a greater un- 
derstanding of the subject matter . . .” 

Why they study: The reason most often 
given was a general one: It would help 
in the long run. These men look far 
ahead; they are confident, willing to in- 
vest money and effort for future return. 
But when it comes to the short-range 
benefits of home study, we found an 
interesting connection between a man’s 
motives and the kind of course he had 
taken. 

Three-fifths of those covered by the 
PS survey had taken radio-TV courses. 
‘The remaining 40 percent had studied a 
wide variety of subjects—construction 
estimating, business management, station- 
ary engineering, surveying, and dozens 
more. The two groups gave remarkably 
different reasons for studying, and the 
results they achieved were also different. 
So we'll tell you their stories separately. 

Students generally (other than TV): 
When they signed up for correspondence 
courses, two-thirds were looking for ad- 
vancement in the work they were already 
doing; and they studied subjects related 
to their work. Only one-fourth hoped to 
break into another line of work; only one- 
tenth expected to start their own busi- 
nesses. (The pattern reverses for TV 
students, as you'll see later.) 

Of those pursuing work-related studies, 
well over 90 percent did stay in their 


How home-study graduates 
rate themselves ...and why 


I'm much better off. 
I'm somewhat better off... 
I'm no better off... 
It’s too soon to tell... 
I make more money. 
My work is more satisfying. 


I have more responsibilities. 
Thave a higher standing 
in the it 


Ihave more opportunities 
for advancement 


original fields after completing their 
courses (85 percent stuck with the same 
employer). 

Now how did they make out? 

© Promotions: 42 percent did advance. 
Roughly the same proportion gained new 
or increased supervisory duties. 

@ Pay: Nine out of 10 got raises. 
Some boosts were whopping. Even the 
average increase in pay for all non-TV 
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The key question: 
Would you do it all 
over again? 


The answer: 
Aresounding yes 


graduates was a very solid $25 per week. 

Whoppingest of all was the Horatio 
Alger story reported by an oil-field sta- 
tionary engineer. He studied salesman- 
ship, started selling construction machin- 
ery, skyrocketed his earnings from $80 a 
week to $345! His comment, understand- 
ably, was warm: 

“I have nothing but praise for cor- 
respondence study. It has enabled me 
to provide a much better living for my 
family by taking the course and contin- 
uing in this field. I constantly refer back 
to the books and questions and answers 
that I have.” 

Now correspondence study alone did 
not bring all these pay raises. The two- 
year period covered by the PS study (it 
takes about that long to complete a corre- 
spondence course) saw considerable in- 
flation. 

Nevertheless, the increases reported by 
the correspondence graduates were more 
than three times higher than the national 
average ($25 against $8 for all factory 
production workers). Just looking at av- 
erage pay, the PS survey makes a power- 
ful case for the correspondence schools. 

For some kinds of work, success through 
correspondence training seems to be al- 
most a sure thing. For instance: 

© Electric utilities. The PS survey cov- 
ered a number of men in this big industry. 
Without exception, they said that their 
courses paid off. Every man continued to 
work for his old company, and every man 
got a better job with more pay. 

© Highway construction. The same 
story again. Every man advanced—to su- 
pervisor, surveyor, engineering aide and 
50 on. 

© Foremen (in any industry). Prac- 
tically every man who took a course in 
foremanship did become a foreman, if he 
wasn’t one already. 

Railroading, textile manufacturing and 
accounting are other fields that seem es- 
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pecially receptive to home-trained men. 

TV graduates. TV repair is the obvious 
choice for a young man looking for a 
good field to break into. It has mush- 
roomed from nothing to a $2,000,000,000 
business in the last dozen years. No won- 
der it is so popular among correspond- 
ence students. 

Only one-eighth of the TV graduates 
covered by the PS survey were working 
in the TV business when they began 
studying. Only one-tenth expected their 
studies to benefit them in their old jobs. 

Instead, the TV group were “switchers,” 
dissatisfied with their old careers, look- 
ing for completely different work or at 
least something new to supplement their 
old work, Two-thirds hoped to start busi- 
nesses of their own. But they weren’t as 
certain of the future as the non-TV stu- 
dents. Many of them (half of the total) 
also indicated that they would look for 
jobs in the TV field. And the same pro- 
portion said they would make personal 
use of their training: TV repair would be 
a hobby. 

Now, what happened to them? 

The 10 percent who were in TV in the 
beginning and wanted to stay did just 
that. Two-thirds of this small group re- 
ported salary increases—an average of 
$35 a week. (About 15 percent did not 
answer this question; only 25 percent re- 
ported no change in income.) 

Of the larger group who were not in 
TV but wanted to be, 61 percent made it, 
one way or another. 

‘The big dream was “a business of my 
own”—not necessarily a full-time busi- 
ness, for many of these men held steady 
jobs that they expected to keep. They 
were looking for extra income or a cush- 
ion for retirement. 

Of the group who counted on going 
into business, the survey found that: 

@ One-tenth actually started full-time 
TV repair businesses. 
© One-third were operating part-time 
businesses. 
© One-fifth still expected to open busi- 
nesses (one man complained bitterly that 
capital promised him had not material- 
ized). 

Adding it up: Two-thirds of all TV 
graduates wanted to go into business; 
more than half of them achieved their 
ambition or were confident they would. 

‘That's the record. For comparison take 


‘TV GRADUATES 


© “What They Wanted vs. What They Got ies 


Of those who were in TV and wanted to stay: 


Mow many cot raises? [Sy 65 7, 


‘Of those who wanted to get into TV part- or full-time: 
Mow many made he ovtch? 61 7 


(Of those who wanted to open their own businesses: 


“"rsla ts coot ummm 607% 


Of those who wanted advancement in old line of work: 
= Move many cotratces? ummm 90 7 
How many got promotions? ummmmmmmmmmens 42%, 
stseriocy Seuee? ume 38% 


Of those who wanted to get into new line of work: 


the figures on the percentage of college 

graduates who actually make their major 

fields of study their lifetime work: 
Science—22 percent 


Medicine—96 Peroett 
Education—36 percent 

The correspondence schools Took pretty 
good. Their results, like the colleges’, are 
respectable if not spectacular. 

How good are the courses? Many of 
the correspondence graduates added per- 
sonal comments to their questionnaires. 
Most were general recommendations, 
such as these: 

“I completed my course and enjoyed 
it very much; I feel it was worthwhile . 

“I found the lessons complete and very 
well HL planned 

+a) practical answer for the married 


ail I hate is that I didn’t take the 
course 10 or 15 years sooner, for I sure 
liked it and I sure like radio-TV work . . . 
I have fixed some pretty tough ones, and 
I haven’t had anyone kick yet about the 


job I did or the price I charged 
‘A number of graduates offered praise, 
but qualified it. For example: 
. . very good if the person really 
applies serious thinking . 
. correspondence study will do you 
the most good if you are doing the kind 
of work you are studying . . .” 
. very helpful to persons who are 
willing to concentrate and to discipline 
their minds . . .” 
Criticisms? Yes, but very few com- 
pared with the number of recommenda- 
tions. 


isms are reflected in 
these comments: 

“The average employer does not realize 
the value of these courses. That seems to 
be the attitude of the company I work 
for.” 

. . needs more practical doing and 
some personal instruction. It’s hard for 
me to learn from just reading a book and 
looking at pictures. When someone shows 
me, then I can do it.” 
[Continued on page 234) 
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Swash-Plate Engine 


Without crankshaft, con rods 
or main bearings, it can power 
planes, boats, trucks or cars 


By Wesley S. Griswold 


N EXTRAORDINARY 200-hp., 12- 
cylinder engine for lightplanes has 
recently been introduced by the 

Herrmann Engineering Co., Glendale, 
Cal. It has no conventional crankshaft, 
connecting rods or main bearings. It gets 
along fine without push rods, rocker arms, 
crankcase and vibration dampers. In fact, 
it has only half as many parts as an ortho- 
dox piston engine of comparable power. 

“This engine won't run. It'll burn up,” 
other engineers told Karl Herrmann, who 
developed it. 

Instead of fulfilling that gloomy proph- 
ecy, the valve-in-head, liquid-cooled X375 
engine breezed through a 150-hour test 
run for the Civil Aeronautics Adminis- 
tration. The CAA then certified it as 
airworthy. 

Here's how the engine works: Its 
main shaft is straight, with a large cam 
mounted at the center of it. Six double- 
ended pistons are clustered around the 
cam, or “swash plate,” which engages the 
center of each of them. Pairs of trunnion 
rollers in the pistons clasp the edge of the 
cam and take the place of wrist pins and 
connecting rods. Two disk cams on the 
main shaft operate the valves. Four bronze 
bushings pressed into the drum-shaped 
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Works by Wiggsling 


DOUBLE ROLLERS 
FOLLOW CAM FACES 


FRONT 
(OF 6 CYLINDERS 


CONVENTIONAL WATER 
JACKETS, 


‘6 DOUBLEENDED PISTONS, 


SERVE 12 CYLINDERS LEFT-HAND 
_________ CARBURETOR 1s 
‘MOUNTED HERE 


AM 
MAKES. ONE POWER 

STROKE PER 

REVOLUTION 


OPZRATION OF ENGINE 
is shown in cutaway 
above. Its heart is a bij 
cam on a straight shaft 
(in exhibit form at 
right). Compactness is 
evident in at 


left. Engine is 5014 
inches long, 18 high. Its 
dry weight, with dual 


rs 
ignition, starter and gen- 
erator, is 377 pounds, or 
1,8 pounds per horse- 
power compared with 
two for an auto engine. 
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«+ for a comparison with a typical eight-cylinder automol 


cylinder block serve as the main bearings. 

The swash-plate principle is described 
in engineering literature as far back 
as 1841, and has been used for many 
things, ‘including aiming guns on war- 
ships. The swash-plate compressor (in 
which, of course, the plate moves the 
pistons, not the pistons the plate) is a 
commonplace in auto air conditioning. 
Many experimental internal-combustion 
swash-plate engines have been built since 
the turn of the century (PS, Feb. °48), 
and the idea was used in steam engines 
even before then. 
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engine of 140 horsepower. 


The secret of the Herrmann engine's 
unexpected efficiency lies in the shape 
of the big cam, which is so formed that 
the six double pistons produce 12 power 
strokes each time the shaft revolves. The 
engine’s torque is thus made practically 
uniform, and vibration is greatly reduced. 
Engine wear is sharply lessened, too. 

The X375 engine has a compression 
ratio of 8:1 and displacement of 373 cu. 
in. Herrmann points out also that the 
engine can be easily adapted for use in 
cars, trucks, boats, air compressors, gen- 
erators and pumps. END 


Picture News 


IN THE WORLD OF SCIENCE 


rts of 


Huge centrifuge whirls ICBM parts. Designed to test p 
cted to 100 times the 


Atlas intercontinental ballistic missile subj 
, this 40-foot centrifuge has been installed in the Con- 
Astronautics plant at San Diego, Cal. Objects undergoing tests of 
ures and acceleration are placed—up to a ton at a time 
rtment in the foreground and spun at 121 r-.p.m. the 
ot boom. Shaker mec! ‘ism will also test for vibration. 

MARCH 


Jet blast dries race track. Officials of Santa Anita race track at Arca- 
dia, Cal., are making things tough for mudders with this big machine 
that shoots out a blast of hot air to dry off rain and soft spots on 
a wet track. It works like a jet engine in a plane. Air scooped into the 
vertical intake behind the driver's seat is heated by the turbine, blown 
15 feet in a jet stream, and deflected by the canopy to the track. 


Bundling prevents log jams. Instead of dumping logs helter-skelter 
‘into a log pond, lumberjacks bound these into neat bundles that can 
be pushed by motorboats easily and quickly to the lumber mill. When 
a truckload of logs arrives at the Elk Lumber Co. in Oregon, it is 
bound by steel bands and dumped into the water by a power lift. Boats 
then take over. No log jams, no sinkers—and the pond holds more. 
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Army plane takes off straight up. Th 


PICTURE NEWS 


unique experimental air- 
plane can take off and land vertically, hover, and fly forward. Designed 
and built by Ryan for the Army, the X-13 Vertiplane is nose-high on the 
ground, but its pilot sits horizontally in both vertical and horizontal flight. 
Double retractable wing flaps, which extend far below the wings, bend 
the propeller slipstream downward for takeoff, hovering and landing 


Truck folds up for plane lift. Here’s a collapsible four-man truck 


that folds into a block a tenth the size of the normal quarter-tonner for 
easy airlifting. With the seats dropped and the jointed steering column 
swung down, the two boxlike body members are raised and clamped for 
quick storage. Suspension un ed and the wheels 


folded. Setting up is a one-minute job. It’s a British army product. 
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PICTURE NEWS 


First nuclear cruiser. With the laying of the keel (lower right) at Beth- 
lehem Steel’s Quincy, Mass., yard, construction began on the world’s 
first atomic cruiser. The USS Long Beach, shown above in a dramatic 
painting by Lieut. Comdr. Edward M. Stevenson, will be the Navy’s 
first nuclear-powered surface ship when ready in 1961. The $100,000,000 
warship will be 700 feet long, displace 14,000 tons, have no smokestacks, 
no main gun batteries. She will be armed with guided missiles and 
studded with radar. Westinghouse is building the reactor. 
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Aion Dili, 


PICTURE NEWS 


Ultra-modern church. Typical of the new architecture replacing bombed- 
out buildings in Germany is this church in a striking design of to- 
morrow. It’s the Dreifaltigkeitskirche, or Holy Trinity Church, j 
completed in Hamburg. Among outstanding features are a detached, 
steeple, an oval nave rising in the center like the prow of a 
ship, and a facade resembling a modern open-air auditorium. 


140 rorutar science 


Ancient chari hese bones of a charioteer, his horses, and 
bronze rema chariot were excavated recently in China. ‘They 

ear Anyang, in Honan, during the Shang 

ons in this Britain-China Association 

photo are pits in which the wheel: es around 

the horses’ necks, axle caps, orname: : isintegrated, 


Sa 4 
PICTURE NEWS 


Magnet will trap cosmic rays. This four-ton coil for a new 100-ton 

“cloud chamber” is wound of 3,560 feet of linen-wrapped copper. It is 
one of nine that will form a powerful magnet in a device for apply- 
ing up to a billion billion electron volts from cosmic rays in a new study 
at Indiana University probing the secrets of the atom. Cosmic rays enter 
saturated atmosphere in the chamber to smash atom nuclei, leaving va- 
por trails which will be photographed with fast stereoscopic cameras. 


Motel made of buses. To keep costs down, and rates low, A. A. Arnold 
built the motel below of discarded buses. He bought them at $20 a 
bus in a junk yard and then went to work. Each has living and sleep- 
ing quarters, a kitchen with gas stove, refrigerator and sink, and an out- 
side shower. The motel is on U. S. 1, 30 miles south of Jacksonville, Fla. 


Supersonic photography. The pilot of a single-seat interceptor 
enough to keep pace with the supersonic B-58 Hustler already 
his hands full, so Convair engineers mounted this regulation gun ca 
era on his helmet. Now, flying chase with the faster-than-sound bombe 
he can take movies of anything he sees through the view finder in front 
of his eyes, To lighten camera weight, engineers discarded all unneces- 
sary parts, drilled holes in the base. Film reloading is automatic 


Portable television. Run by rechargeable batteries, this TV set is the 
first that is really portable independent of plug-in house current. It 
employs transistors, instead of tubes, to keep the size down, gives a 
14-inch picture and operates on two batteries that give six hours of 
viewing on one charge. Motorola expects to market it sometime in 1960. 
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Steam-car engine. Built by Calvin 
C. Williams of Hatfield, Pa., this engine 
gets 40 miles per gallon on 16-cent fuel 
in a 1950 Ford. Its four in-line cylinders 
can take steam at 1,000 pounds pressure, 
superheated to 1,500 degrees. 


Zippered bridge. Like a big zipper, 
a cast-steel expansion joint on new Swift 
Creek bridge at Cougar, Wash., opens and 
closes with the weather to prevent crack- 
ing of the concrete floor. Here the open- 
ing indicates a temperature of 38 degrees. 


Gun cameras ‘shoot down’ planes. These cameras (movie at 
left, still at right) were mounted on rifles to determine vulnerability 
of low-flying ground-support planes and helicopters. They are used at 
the Army Combat Development Experimentation Center at Fort Ord, 
Cal., to record effectiveness of enemy fire on support aircraft. Photos 
taken each time the trigger is squeezed are studied for interpretation 
of firepower. The GI in the photo is firing a submachine gun. 
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terminal. When the lease ran out on the c 
al at Waterloo station in London, this building had to be erected 
he $700,000 structure was put up in 108 days on a two 
acre steel raft over railroad tracks in Kensington. Most of the parts 
for floors, walls and roof were ordered before the site was bought. ‘Th 
were delivered and stored nearby as the platform went up, then assem- 
bled on a rigid time schedule. Interior fittings came 
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Cross-country cruiser. The wraparound window 
luxury bus encloses a pass: lounge and lavatory. Built for Gre 


hound by Mack Truc the streamliner also includes such innovations 
as high-level seats on one floor with a folding table at each. It holds 39. 


Valentine terrace. An ideal spot for honeymooners, this heart-shaped 
street is the center of a new housing development at San Bruno, Cal. 
It is called simply Carlton Terrace by the builders, but it leads into a 
main artery at top that goes under the appropriate name of Cupid Row. 


‘ae 
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PICTURE NEWS 


a ey 


‘Bender’ looks under bridge. This queer-looking machine can lower 
an inspection or repair crew 29 feet down the sides of a bridge or 15 
feet under the arch. It’s a British invention for maintenance of high 

railroad bridges, The cab at the end of the two hinged arms is equipped 

with a phone, floodlights and electric outlets for power tools. 


Tandem tractors multiply power. Hitching these two tractors to- 
gether, Ford engineers obtained half again as much pulling power 
as that of the two used separately. They removed the front wheels of 
both and joined them with a pivot-point link. Steering is from the seat 
of the rear machine, with hydraulic cylinders swiveling the entire front. 
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Super drydock builds supercarrier. The nation’s it pri- 
vate drydock, completed in 13 months by special under tech- 
niques for New York Shipbuilding Corp. at Camden, N.J., this year 


spawns its first ship. She's the missile-armed supercarrier Kitty Hawk, 
shown under construction in the photo at right. The first step after dredg- 
ing for the huge box was to enclose the area with a 55-foot-thick wall 


Radar goes on TV. Latest in air-traffic control, the markers on the board 
below are picked up by a ceiling-mounted television camera and shown, 
along with radar information, on a new French two-gun cathode-ray 
tube at left. Distributed by Intercontinental Electronics and tested 
by CAA, it puts a picture from one control center on several TV screens. 


formed, as at left by cells filled with concrete. Traprock was then 
dumped on the bottom to a depth of 25 feet, dragged level and pierced 
by pipes through which a 300,000-ton slab was poured—the biggest un- 
derwater concreting job on record. The finished basin, weighing a mil 
lion tons, “floats” on underground water like a bogged ship. A fifth of a 
mile long, it holds 54 million gallons of water, is emptied by pumps. 


Four-barge towboat. This new tugboat, built by a Mainz yard for work 
on the Rhine in Germany and Holland, tows four boats. Called the 
Wasserbuefjel (water buffalo), it is equipped with two diesel motors 
totaling 1,260 hp., pushes two 1,300-ton barges and tows two others 
at its sides. It is shown here starting a trial run to Rotterdam. 


PICTURE NEWS 
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Walking dragline. This huge dredge 
moves during digging operations by tak- 
ing seven-foot strides with two feet, each 
91% feet wide by 48 feet long. With one 
foot planted on the ground, its eccentric- 
driven leg lifts the entire machine and 
slides it to a new position in any direc- 
tion. The opposite leg takes the next step. 

Built by Ransomes & Rapier, British 
engineering-equipment firm, it was trans- 
ported piecemeal to an ironstone-mining 
site at Exton Park and reassembled. At 
left is a view of the full stretch of its 300- 
foot jib, while a close-up of the eccentric 
leg of a similar dragline is shown below. 
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Detroit tackles the trouble with 


Car Mufflers 


At last they’re catching up 
with the tougher demands made 
by the new engines and fuels 


By Hubert Luckett 


midable horsepower in '58 is the 

news that Detroit finally has rec- 
ognized: (1) that all cars are harder on 
mufflers and tailpipes these days; (2) 
that corrosion protection for the exhaust 
system is not just a frill for the higher- 
priced cars. 

The use of zinc- and aluminum-coated 
steel for greater rust resistance in ex- 
haust systems is not new. What is new 
is the change in Detroit's penny-pinching 
attitude toward the use of it on lower- 
priced cars. This is a tacit admission of 
the truth of the widespread complaint 
that mufflers don’t last as long as they 
used to. 

More effort, too, is being put into im- 
proving the muffier’s primary function— 
silencing the exhaust. Wrapped muffiers, 
for example, are one reason for the velvety 
quiet of an expensive car’s exhaust. The 
wrapping: a layer of asbestos covered by 
a layer of steel. A simple little dodge like 
this had long been considered too luxu- 
rious to lavish on a mere $2,000 car. But, 


C: in the fanfare for fins and for- 


in ’58, even the most widely sold cars 
have a wrapped muffler—although the 
asbestos layer is skipped on most of the 
lowest-priced models. 

This manufacturing economy is why 
you probably used up one or more mufflers 
and/or tailpipes on your late-model car 
before you wore out your first set of tires. 
It represents the kind of economics that 
the customer who is laying out upwards 
of $80 in monthly payments on his two- 
year-old car will find hard to appreciate. 
But, in the cost-accounting world of the 
big car manufacturer, it is as logical as 
spreading butter on bread: Save a buck 
on a muffler that doesn’t impress the cus- 
tomer or help sell the car. Use it instead 
to add another chrome strip that may 
catch his fancy and get his name on the 
dotted line. 

If stylists could get the muffler out 
from under the car and design it to out- 
shine the tail fins, you'd get a stainless- 
steel exhaust system that would last the 
life of the car. 

Why do mufflers rust faster now? A 
frequent claim by car dealers is that the 
increased use of salt on roads during the 
winter is to blame. But this doesn’t stand 
up to the facts. Nor does the claim that 
salt air near the coast causes early 
muffler failure. The records of Midas, 
Inc., who operate 200 muffler-replace- 
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Here’s how mufflers have developed 


E ARLY engines used in rural home elec- 

trie plants came without mufllers. 
Buyers were told to bury a barrel and connect 
it up as shown, Silencing was very effective. 


1 "S Baffle type was the basic design 
of most mufflers up to the early 
30's. Essentially they depended on “stra 
the sound through many small holes. Silencing 
was poor and the back pressure was high. 


PACKED WITH STEEL WOOL, 
‘WOOL OR GLASS FIBERS 


Packed mufflers were used in the 


’, 
1 920’s $ nte'S0s and the early ‘30's. They 


are still sold in the accessory market for that 
“deep-toned” sound. Back pressure is low; si- 
Iencing poor on low frequencies; life short. 


ment shops from coast to coast, yield no 
evidence to back up these common beliefs. 
The main cause of muffler failure, ex- 
haust-system engineers say, is corrosion 
from the inside. 

Doesn’t seem logical, you say? The 
outside is exposed to the elements—it 
gets splashed with water, caked with 
mud, crusted with salt and whipped by 
wind, sand and gravel. The inside is 
almost completely enclosed, protected 
from this wear and tear. 

Yes. But 

Your car's engine is also a chemical 
factory. It manufactures a whole string 
of highly corrosive chemicals: acetones, 
aldehydes, ketones, formic acid, acetic 
acid, sulfuric acid, hydrochloric acid, 
hydrobromic acid, and a host of others. 
Along with these, it makes over a gallon 
of water for every gallon of gasoline you 
burn. And all these by-products must go 
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through the exhaust system. Worse yet: 
Under certain operating conditions, they 
tarry long enough in the muffler and tail- 
pipe to exercise their full corrosive 
power on the steel. 

How has the situation changed for the 
worse in the past few years? The answer 
is a double-horned dilemma involving 
your driving habits and the new high- 
performance engines. 

When you crank up a high-powered 
engine on a cold morning and drive a 
mile or two to the station or drug store, 
it scarcely reaches operating temperature 
before you shut it off. Chances are that 
the automatic choke will still be partly 
closed and the muffler will just be reach- 
ing the temperature at which maximum 
corrosion takes place. Result: The inside 
of the muffier will be coated with a film 
of “water” (more accurately, a solution 
of all the corrosive chemicals mentioned 


‘STRAIGHT-THROUGH 
PERFORATED PIPE 


HIGH-FREQUENCY 
RESONATOR 


LoW.FREQUENCY 
RESONATORS. 


NOW the modern reverse-flow muffler with 
tuned resonators is. standard 
passenger cars. It is readily adapted to the flat 
hhape required by low-slung automobiles. Silenc- 
is excellent for both low and high frequen- 
cies; the back pressure is desirably low; large 
volumes (a space problem) are not required. 


above) like the outside of a glass of ice 
water on a humid summer day. It doesn’t 
take long for a teacup or more of this 
steel-eating brew to collect in a puddle in 
the bottom of the muffier. You are oper- 
ating a legal distillery whose product will 
insure continued economic security for 
the muffler-replacement boys. 

You have asked for, and gotten, an 
automobile that will do 0 to 60 m.p.h. in 
10 seconds and run all day at 80 m.p.h— 
but you are driving more in short hops 
and in stop-and-go traffic. One way you 
pay for having all these horses at your 
command is in more frequent muffier- 
tailpipe replacement. 

Recent research at Arvin Industries, 
the largest suppliers of mufflers as origi- 
nal equipment to all Detroit car makers, 
has shown that most muffler corrosion 
occurs in a fairly narrow temperature 
range. The danger zone is from 170 to 


1930's The straight- 
through muftler, 
used from the early "30's into 
the early 50's, is still put on 
some trucks. It initiated acous- 
tic design with resonant cham- 
bers for silencing. Back pres- 
sure is low, silencing good, but 
large volume is required. 


190 degrees F.—with a sharp peak in 
corrosion rate at 180 degrees. To relate 
this information to driving habits, in-use 
tests were made with a typical late-model 
V-8. Here’s what the tests revealed: 

‘The temperature of maximum corrosion 
is reached in: seven minutes at 20 m.p.h.; 
four minutes at 30 m.p.h.; three minutes 
at 40 mp.h. 

At 20 mp.h. the muffler is still at the 
temperature of maximum corrosion at 
the end of 20 minutes. Even at 40 miles 
an hour it takes 10 minutes to get beyond 
the range. With typical stop-and-go 
driving, you never get outside this range 
of maximum corrosion. 

There is a man who works for Arvin 
whose love for rural living furnished 
practical proof of these facts. Around the 
shop he had the reputation of being the 
best customer for free mufflers. Regu- 
larly, every five or six months, he came 


marc 1958 153 


around for a fresh replacement. He lived 
two miles from work and drove his car in 
every day. Then he moved to a new home 
12 miles from the plant. He has not 
needed a new muffler since. 

‘So part of the problem is big-displace- 
ment engines that use more fuel in stop- 
and-start driving. More fuel burned 
means larger quantities of corrosive by- 
products. Muffler and tailpipe warm-up 
is slower, too. The longer they stay cold, 
the more condensate they extract from 
the exhaust gases. 

Dual exhausts aggravate an already 
bad situation. Duals run cooler than 
single systems. Particularly the cold side 
(the one shut off by the heat-riser valve 
during warm-up) uses up mufflers and 
tailpipes much quicker than a single- 
exhaust system under the same driving 
conditions, This effect is so pronounced 
that manufacturers now try to equalize 
the useful life of the two by using more 
corrosion protection in the cold muffler. 

Higher-performance engines create, in- 
directly, still another problem. With 
higher compression ratios, the new 
engines’ octane appetite has gone up. To 
satisfy this need for higher-octane gas, 
the oil companies have had to add more 
and more lead compound to the gasoline. 
The lead itself does not do the dirty 
work; the villain is a necessary part of 
the compound, ethylene di-bromide. This 
changes to highly corrosive hydrobromic 
acid in the exhaust. 

Research indicates that recent in- 
creases in the quantity of this acid i 
exhaust bear a major responsibility for 
the higher corrosion rate. 

The challenge of longer muffier life 
seems particularly to excite the inventive 
genius of would-be Edisons, Chrysler 
engineers report that these are second in 
number only to carburetor inventors. 
Most of the ideas involve ingenious ways 
of removing the collected condensate or 
using the air rushing past when the car 
is moving to ventilate or accelerate the 
passage of gases through the muffler. 

Drainholes in the bottom? They seem 
to be the obvious answer that occurs to 
everyone with even a superficial knowl- 
edge of the problem. But experience 
shows that mufflers with external drain- 
holes usually rust out quicker. There’s a 
danger aside from this rather devastating 
objection: According to a Ford engineer, 
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holes not only will whistle at today’s 
high muffler pressures but they leak dead- 
ly carbon monoxide gas where it might get 
into the passenger compartment. A tricky 
way around the latter objections was 
actually tried on production cars by an 
independent manufacturer a few years 
back. An aspirator actuated by the flow 
of exhaust gases was used to suck the 
condensate from the bottom of the 
muffler and spray it out the tailpipe. All 
these drainage schemes fail because the 
pool of collected condensate is not the 
real culprit. According to findings at 
Arvin, the significant corrosive action 
takes place when the condensate coats 
the metal surface in a film like the 
“sweat” on a highball glass. To bear this 
out, even a casual check of rusted muf- 
flers will show that they frequently fail 
at the top where there is no pool of con- 
densate. 

The only practical answer to longer 
muffler life that the people who make 
them have come up with at present is to 
use materials that can better resist the 
chemical attack of the combustion prod- 
ucts. These materials include ceramics, 
stainless steel, high-temperature paints, 
zine and aluminum coatings. Practical 
tests have shown that zinc- and/or alu- 
minum-coated steels are the best econom- 
ical preventive. If used generously 
enough, they can give reasonable assur- 
ance that the muffler and tailpipe will at 
least survive the first ownership of two 
or three years. Stainless steel is the 
ultimate material. Its advocates claim it 
would last the life of the car. But it 
would add—at various estimates—$15 to 
$25 to the car's cost. 

‘You might think $25 a small price to 
tack on to a $2,000 to $4,000 investment, 
but apparently the customers didn’t think 
so a few years ago when Chrysler offered 
an optional stainless-steel muffler for $10. 
It was finally withdrawn for lack of 
takers. 

Mufiier life is only one of the head- 
aches that the new breed of car engines 
has brought to the engineers who design 
the exhaust system. The customers want 
a hurricane in engine performance, but 
they complain if the sound is more than 
the whisper of a gentle spring breeze. 
The stylists make them longer and 
lower; the engine men bore the holes 

[Continued on puge 238) 


New Ideas from the Inventors 


1 Radio Warns of Low Tires. Unevenly 
inflated dual tires wear rapidly and 
often create serious highway hazards. To 
combat both faults, this recently patented 


Ash Tray Douses Smokes. Closing 

this dashboard ash tray would auto- 
matically extinguish a smoldering ciga- 
rette. The cover and a meeting anvil would 
form a V-shaped trough; in closing, they 
would first crush out the butt, then part 
so it could fall into a receptacle below. 


invention would use a miniaturized radio 
transmitter and air-pressure switch in 
each valve cap. A receiver panel in the 
cab would warn of underinflation. 


3 Sticky Sheet Cleans Type. An ad- 
hesive-plastic coating on a backing 
sheet might simplify type cleaning both 
on regular typewriters and on harder-to- 
service printing calculators. Type faces of 
individual keys, striking the tacky coat- 
ing, would be cleaned of clogging ink. 


Please turn the page for more new ideas 
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Liner Molds Shoe to Foot. By filling 

its sock-like lining with a plastic, you 
could mold the inside of this shoe to the 
exact contour of your foot, You'd first 
put on the shoe, then inject into the lin- 
ing the plastic paste and a chemical that 
would speed up the setting time. 


Ignition Key Sets Bi A parked 

car couldn't roll downhill if its brakes 
were set automatically when the driver 
got out. One inventor suggests a solenoid 


Brushes Clean Carriage Wheels. A 

baby carriage wouldn't wheel mud 
into the house if it were equipped with 
a set of these brushes to wipe the tires. 
Operated much like a brake, the brushes 
could be brought down into wheel-clean- 
ing position by either a hand or foot lever. 


to lock the brakes when the speedometer 
is at zero and a door is opened, or the 
ignition is turned off. Start the engine 
and the solenoid would release the brakes. 


ene tees 
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1 Eyedropper Helps Your Aim. With 
a mirror built into the cap of a medi- 
cine dropper, you might find it easier to 
squeeze the right amount of soothing 
liquid into the right spot in your eye. The 
reflector would be placed so you could 
see both your eye and the dropper tip. 


Roller “Surrounds” Fence Wires. 

Each pass of this slotted paint roller 
would cover the sides as well as the tops 
of the laced wire strands commonly used 
in fences. By eliminating the necessity 
for brushing around the wires, the roller 
would shorten fence-painting time, re- 
duce dripping, and give the fence both a 
neater appearance and better protection. 


Wheeled Base Levels Tools. 


Ma- 

chines, appliances or other heavy 
equipment could be quickly moved and 
leveled if they were mounted on these 
castered, semicircular swivels. When the 
turnbuttons were loosened and the table 
top leveled, the base would automatically 
compensate for floor unevenness or slope. 
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Modern machines 
wash dishes 
these five ways 


ishes. Vertical impel- 
the 


lers a 

greatest number. Spray 

tubes and wash arms 
water throu 

oles. Dual wash-arm 

method is new this year. 


VERTICAL IMPELLER 


SPRAY TUBE 


Which Dishwasher 
For Your Family?’ 


A good one rates high in usable capacity, ease 
of loading, washing and drying efficiency 


By Erik H. Arctander 


AST year a record half-million U.S. 
families threw in the sponge and 
mechanized their dishwashing 

chores. ‘This fact is important to you. 
Here’s why: 

Husbands are taking a big hand nowa- 
days in buying automatic dishwashers. 
No one seems to know whether they are 
doing it out of sympathy for their wives 
or from just plain selfish interest. But 
the trend is so plain that one major man- 
ufacturer has switched his advertising ap- 
peal from women to men. 

Whether it’s you or your wife who 
wants a dishwasher, buying one is very 
much a part of the husband’s job. A dish- 
washer is an intricate machine. Choosing 
a good one takes just as much savvy as 
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picking out a lathe for a home shop. The 
two machines, incidentally, are in the 
same price range. 

Dishwashers come in five types. An 
under-counter model heads every manu- 
facturer’s line. This is the cheapest be- 
cause it has only a front panel. In most 
cases the same mechanism also goes into 
three other types: the free-standing (sep- 
arate-base cabinet) model, the combina- 
tion dishwasher-sink, and the “stack-on,” 
designed for use like a wall oven. 

The fifth type—the portable model— 
doesn’t always follow this pattern. Five 
makers do put their under-counter mech- 
anism in a mobile case. But the rest sell 
a portable machine that’s different from 
the other models in their line, both inside 
and out. 

Dishwashers perform roughly the same 


Wigly Ml 
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WASH ARM 


way regardless of brand or model. You 
open them up and load the racks—plates 
and pots in the bottom, glasses and silver- 
ware in the top. Dishwasher detergent 
‘oes in a special cup inside the machine 
Gris dumped into @ depression in the 
door. You close the machine and turn the 
timer knob, starting an automatic cycle. 
To ensure really hot water and a bet- 
ter wash job, most dishwashers first run 
tepid water down the drain—the flush 
“prerinse.” Then they fill the sump (bot- 
tom of tub) with hot water, and splash or 
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DUAL WASH ARMS 


spray it over the dishes, flushing deter- 
gent out of its container. 

Dirty wash water then goes down the 
drain and the sump fills up with clean 
rinse water. This is splashed or sprayed 
around as in the wash phase. Usually, 
several short power rinses are used in 
succession, each one using fresh water. 

The cycle ends with a drying period. 
Warm air—the heating-element wattage 
determines how warm—rises or is blown 
up through the dishes from below. The dry 
dishes may be left in the machine and 


Some load from the top, others from the front 


TOP LOADER slides out like a drawer, tub and 
all, You reach through top rack to load bottom. 


FRONT LOADER’S hinged door opens down to let 
top and bottom racks slide out individually. 


DISHWASHER CAPACITY is based on how many 
of these standard place settings it will hold. But 
don't judge solely by numbers. National Elec- 
trical Mfrs. Assn. set up measuring system. 


taken out as needed by the housewife. 

Capacity. Unless you have an extra-big 
family, or do lots of heavy entertaining, 
don’t let capacity sway you too much. 
Most machines will easily handle break- 
fast and lunch dishes in one load, dinner 
dishes in another. A few will do a full 
day’s accumulation. But this is a dubious 
advantage: Dried egg, oatmeal and milk 
develop a tenacious grip between dawn 
and dusk. 

Numbers don’t tell everything about a 
machine's capacity, either. Take a close 
look at the racks—will they hold the 
biggest serving platters, tallest glasses, 
bulkiest pots? The top rack is the one 
most likely to skimp on useful space. 
Some dishwashers with a modest capacity 
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NOTES: n.2.: This Information not available. 
"Includes timer adjustment, fill and drain time, 


rating, their makers claim, handle more 
big pieces than machines rated larger. 
Loading. Most dishwashers have an 
oven-type door that swings down, allow- 
ing two racks to slide out on rollers. 
Practically every such front opener has 
racks that move independently of one 
another. This speeds up loading because 
you can stack whatever comes to hand, 
without sorting the dishes first. The top 
rack glides in or out easily, letting you 
get at the proper rack for each item, 
General Electric, James-Universal and 
‘Westinghouse under-counter machines are 
loaded from the top. You roll the com- 
plete tub out like a drawer and fill the 
bottom rack first. This is done by reach- 
ing through a hole in the center of the 


top rack. The top rack is stacked last. 
All portable makes except Frigidaire, 
KitchenAid and Waste King (which are 
front loaders) use the same top-loading 
procedure. This can be quite a stretch 
for housewives with a short reach. 

Detergent cups are now standard in 
over half the dishwashers. They make it 
easier to measure out the right amount of 
powder—too much causes foaming, with 
reduced washing efficiency. 

How they're filled. No dishwasher can 
work properly unless the right amount of 
water is in the sump. Manufacturers use 
three methods to fill the sump. 

Simplest and most common method is 
the time fill. The timer opens a solenoid 
valve in the water-supply line. Hot water 
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runs into the sump at a steady rate, 
through a constant-flow valve. When the 
timed interval ends, the solenoid valve 
closes the line and the sump is full. 

‘Some machines use a pressure-sensitive 
switch at the bottom of the sump. When 
water has filled the sump, its weight (head 
pressure) exerts just enough force to close 
the switch and shut off the fill line. This 
method has the advantage of being un- 
affected, as constant-flow valves some- 
times are, by chronic low water pressure 
or a sudden drop caused, for example, by 
an opened faucet. 

Another system that gets around water- 
pressure differences is the measuring coil 
used in some Hotpoint models. While 
water rises in the sump, the machine’s 
impeller revolves. The more water the 
impeller must churn, the more current 
the impeller motor draws. When current 
drain gets heavy enough to indicate a full 
sump, the measuring coil signals the so- 
lenoid valve to close the fill line. 

Washer action. In most machines, a 
plastic impeller that looks like a minia- 
ture ship's screw splashes the water 
around, Wash arms that spray the water 
under pressure are used in four makes: 
Holiday, KitchenAid, Waste King and 
one Hotpoint model. Two brands—Frig- 
idaire and Youngstown—pump the water 
through a rotating spray tube mounted 
between racks, James-Universal splashes 
water with a horizontal screw-type im- 
peller of stainless steel. 

Deciding which washing action does 
the best job is one of the toughest, yet 
most important, decisions you will have 
to make in choosing a machine. Though 
designers still don’t agree on a single best 
washing method, the two newest dish- 
washers to come on the market may be 
straws in the wind. 

Holiday and the Hotpoint DE 1 both 
use two wash arms. Holiday has one on 
each side of the tub; they revolve in a 
vertical plane. The new Hotpoint has hor- 
izontally revolving arms, one below the 
bottom rack and the other between racks. 

The kind of washing action you get 
affects more than just the cleanliness of 
your dishes. It also determines the work 
hazards of a dishwasher’s key part: the 
motor. A new one costs about $30, plus 
service charge. 

The motor’s worst enemy is straying 
silverware that jams the washing mecha- 
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nism. A jammed wash arm, propelled hy- 
draulically by a pump, merely stops; 
water continues to spurt out of the holes 
without straining pump or motor. A spray 
tube, though mechanically driven, pre- 
sents a very small and slippery target. 
But impellers don’t fare so well in bouts 
with cutlery. When jammed they could 
burn out the motor windings. 

All machines using a plastic impeller 
have a thermal cutout on the motor that 
opens the circuit if motor windings over- 
heat. GE’s steel impeller is designed to 
flip silverware out of the way. 

Operating cycle. The brain of every 
dishwasher is a synchronous motor that 
closes electrical contacts in a timed se- 
quence. All of these timers can now be 
overridden manually. That means you 
can add a rinse or skip one, shorten the 
drying cycle or extend it. Door interlocks 
are standard too; if you open the machine 
to add one last plate, wash action stops. 

There is no substitute for really hot 
water from your own supply line. It 
takes a temperature of at least 140 de- 
grees to wash off grease and kill germs. 
Up to 160 degrees is even better, but don’t 
go higher—experiments show that soiling 
material gets baked onto the dishes. 

While some manufacturers let you be- 
lieve that their heating elements bring 
tepid water up to par, the more candid 
ones consider their heat tubes as temper- 
ature maintainers. They point out that it 
takes a minute for most heating elements 
to raise the temperature of a sump full of 
water one degree. At the end of a five- 
minute wash, for example, the water 
would be only five degrees warmer. 

Westinghouse and the deluxe model 
Waste King guarantee hot enough water 
by holding up part of the cycle until a 
thermostat allows it to continue. West- 
inghouse won't wash or give a final rinse 
in less than 140-degree water. Waste 
King’s second rinse uses 160-degree water. 

Some housewives are horrified at the 
amount of hot water dishwashers use. 
Actually, appliance makers point out, the 
average clothes washer uses four times as 
much per load. 

Drying. Machines vary widely in dry- 
ing ability. At one extreme is the James- 
Universal, which lets normal evaporation 
do the job. At the other is KitchenAid, 
whose open-wire, cone-type heating ele- 

[Continued on page 242) 


what’s new 


for your car A Product originally de- 


veloped to keep eyeglasses 
clear now prevents annoying windshield fogging. Shown 
being tested by Porutar SCIENCE above, the chemical 
was rubbed on the inside left-hand half, which remained 
clear, while the untreated right-hand half quickly fogged. 
The secret? It acts as a wetting agent, keeping moisture 
running off instead of forming into tiny droplets. Made 
by Modern Products, it also keeps bathroom mirrors and 
house windows from steaming . . . A delayed-action switch 
keeps your headlights on long enough for you to walk 
from car to house, then shuts them off. The horn 
switch about $4 You can add extra sleeping 
room in station wagons with the tentlike tailgate exten- 
sion shown below ($17). It’s made by Morsan Tents to 
fit all wagons. A larger all-canvas model, for $22, also 
covers the side windows for ro ‘ide privacy First 
transistor-powered two-way radios for mobile communi- 


More new products 
on the next page 


~— cations, announced by General Electric, run directly on 


a car’s battery, requiring no generator or vibrator-type 
power supply . . . Plastic spare-tire covers and trunk 
mats, at left, keep luggage space tidy in all Chrysler-line 
cars for '57 and ’58. Also available for Chrysler-line cars 
are new door guards, styled to look like trim strips, that 
protect your paint against nicks and scratches from other 
car doors in close parking quarters . . . A retractable 
trailer hitch, made by Atwood, swings out of the way 
under the bumper when not in use . . . You can put a 
convertible top down earlier this spring, say the makers 
of a clear-plastic wind screen designed to stop chilly pre- 


season drafts. The Continental screen stretches across the 
back of the front seat. 


what’s new for your home 


‘Two neat window ideas: Removable cross-strips at left 
snap out of bullet catches on the inside of the sash for 
easy washing, painting, even restyling of windows for a 
Colonial or modern effect. They're available on new Rol- 
screen windows or for mounting on existing windows. An 
allaluminum “tack-on” window, made by Ceco Steel, 
requires no framing—you just nail it to the side of the 
house . . . Watch for two new containers to appear this 
yea luminum food cans by Kaiser, and stack-together 
medicine bottles made by Celluplastic to save space in 
overcrowded medicine cabinets . . . Bissell’s new carpet 
cleaner shampoos a rug as it’s rolled over it like a sweeper. 
Said to clean a 9-by-12’ carpet in 25 minutes, it sells for 
about $15... . Your wife may need a pilot 
a new Berns stove hood. It has: a built-in radio, three- 
speed fan and light—all of which add up to $64 and more 
controls than a B-29 . . . Sylvania’s convertible TV, at 
lower left, switches from living-room console to playroom 
“portable” by sliding out the removable innards. Prices 
for the 21” set start at $230... . All-in-one kitchen for 
recreation room or a summer cabin packs sink, refrigerator 
and three-burner range into the single, 29’-wide unit be- 


low, at right. Made by General Air Conditioning, for 
about $500, it also comes in models with an oven, broiler, 
even a garbage disposer. 


for the home shop 
Watch at hardware stores for non. ( 
©, 
* 


clogging steel “sandpaper,” the lat 
est of several recent new abrasives. 

Said to work three to four times 

faster than“ordinary sandpaper and © 

last many times longer, it gets its 

cutting action from thousands of 

tiny punched holes (shown enlarged 

about seven times at right), which s 
can’t clog because shavings pass \ 
through. Made by Red Devil, it comes ‘ \ 
in small 4’-by-5” sheets to fit their 

regular sandpaper holder or for separate use on blocks and 
dowels. Larger sheets for orbital sanders are planned for 
later this year. Grit size, roughly equal to medium sand- 
paper, may also be made in coarser and finer grades. 


If you have trouble remembering how many quintals to 
a pound, there's a free wall chart of conversion factors 
that will tell you. It’s available from Precision Equip- 
ment Co., 4401 N. Ravenswood Ave., Chicago, and in- 
cludes common as well as many hard-to-find measuring 
equivalents . . . A new trigger control on Turner's pro- 
pane soldering torch automatically reduces the flame to a 
low idle between jobs so you save fuel without resetting 
the main feed valve each time . . . For regular soldering 
irons, there’s a copper-alloy solder that prevents absorp- 
tion of the iron’s copper tip because the solder itself con- 
tains copper. Introduced from England by British Indus- 
tries, it’s said to make irons last 10 times longer than 
when used with conventional tin-lead solder . . . Belsaw 
is pioneering a new one-man sawmill that takes any rough 
stock up to 6” thick, rips it to any width, planes on a 
cabinet finish and molds it to any of several shapes—all 
in a single pass, Price: under $300. 


You can cut clear through a house wall with the extra- 
long-reach blade on Porter-Cable’s reciprocating electric 
saw below. It stabs its own starting hole and saws to a 
remarkable depth of 114”. Other blades cut scrolls, pipe, 
sheet metal and many other materials. The rugged, 314- 
amp tool sells for about $100. 


More new products on the next page 
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what’s new for the handyman 


Self-powered sulky at 
left converts a push mow- 


er into one you can ride 
behind in leisure. A 24%4- 
hp. gasoline engine buck- 
ets it along at up to 
five mp.h. and has a 
single reverse-neutral-for- 
ward shift control, When 
not pushing, the sulky 
can be fitted with auxil- 
iary front-end wheels to 
become a baby tractor 
for hauling a cart, ferti 
lizer spreader and other 
attachments. The Lawn- 
Boy sulky can be used 
with the company’s own 
line of mowers as well as with other makes. It 
sells for about $170 . . . Clemson, which isn’t 

in the power-mower basket, 


ping to four the muscle-driven models it now 
offers. The company also makes reel and rotary 
power mowers . . . 


You can paint pipes, gutters, downspouts and 
other curved surfaces with a new flexible paint 
roller made by E Z Paintr. It comes in a large 
size for $8, a smaller one for $3 . . . You can 
steal extra storage space in a garage by setting 
up a collapsible steel rack at one end. Made by 
Bernard Franklin, the storage rack is just high 
enough to let you drive the front of your car 
under it... If water backs up into your cellar, 
the telescoping plastic drain at left automati- 
cally pops up out of the floor, acting as a stand- 
pipe to prevent flooding. A one-way valve lets 
water flow down it, but not back up. The Sewer- 
O-Matic drain fits standard 3” or 4” drainpipes 
and sells for about $13 . . . Special closet-build- 
ing brackets, made by McKinney, support a 
shelf on top and have hooks on the ends to hold 
a clothes pole . . . You can buy a small powered 
home cement mixer for about $35 and add your 
own ¥,-hp. motor. The wheeled mixer weighs 
72 Ib., mixes a sack of cement in about two min- 
utes. Made by Beran, it is also sold complete 


Sear lela. blag 
Dullnig’ Court, ‘Sen Antonio, Tes 
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with motor for $50 . . . The saddle-stitching 
stapler at right has a long curved slot in the base 
that lets you get staples into hard-to-reach spots, 
as when fastening papers at the fold line. The 
base also swings out of the way so the Lansdale 
stapler can be used as a tacker ... Want to win 
$25,000? A new contest challenges you to find 
the improvements your home needs, then write 
a 25-word explanation of why they're important. 
You can get entry blanks at participating hard- 
ware stores or from the Home Improvement 
Council, P. 0. Box 810, Chicago 77. A total of 
$125,000 in prizes is ‘waiting for the lucky 
winners of the householders’ competition. 


just for fun 


New slicked-up outboards are getting more 
like cars every day. Scott-Atwater’s radical 
three-cylinder in-line engine, first in the U. S., 
has separate carburetion for each cylinder and 
automotive-type ignition. The 60-hp., 160-Ib. 
motor is said to rival many larger’ engines 
weighing 200 Ib. or more. Three other S-A 
“firsts”: electrical power steering, a single 
shift-throutle control, and a remote motor lift 
that tilts the prop up for beaching . . . Air 
springs, just out in some ’58 cars, are already 
on a new adjustable-load boat trailer made by 
Bassick, Spring stiffness can be adjusted for any 
weight of craft up to 1,400 Ib. simply by vary- 
ing the air pressure. 


To spur sales, the Charles Beseler Co. offers 
« complete darkroom kit with its 23C enlarger, 
said to be a $300 value for $195 . . . You can 
make black-and-white prints from color nega- 
tives on a new Eastman Kodak enlarging paper 
that reproduces normal tones not possible on 
ordinary paper . . . Ronson’s improved butane 
gas lighter has come a long way from earlier 
models. It has an adjustable jet (it uses no 
wick) that varies flame height, and can be re- 
filled at any time without waiting for the tank 
to “go dry.” It runs several months on a 
single filling. 
Prices start SKeLeray Sellaye— 


at about $15. 
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Electric handsaw Yea r’s M ost 


By Sheldon M. Gallager 
and Ralph Treves 


LMOST overnight, the electric hand- 
saw has become one of the fastest- 
moving hardware items in the 

U. S. More and more manufacturers are 
putting their money on it as a power tool 
you're likely to buy soon. Some expect it 
to equal the quarter-inch drill in popu- 
larity. 

Although invented more than a decade 
ago, the electric handsaw has just now be- 
gun to show up in big numbers, You may 
have known it as a portable jigsaw or 
saber saw. Today manufacturers no longer 
plug it only as a saw for fancy scrollwork. 
They are also exploiting its remarkable 
ability to cut through two-by-fours, joists, 
rafters, big plywood panels, iron pipe, 
sheet steel, plastics, leather, hardboard— 
in short, any material that’s cuttable by 
any other type of saw. 

The electric handsaw has become an 
all-purpose tool you reach for and use as 
casually as an ordinary handsaw. While 
not as fast-cutting as a portable circular 
saw, it is no slouch. In speed tests, several 
makes zipped through two-by-twelves in 


IV’S INEXPENSIVE: Forsberg’s new G-Whiz below 
priced at only $25. Whiz-Saws were the first 

American-made electric handsaws. They ap- 
eared soon after the Swiss-made 

Pesto) was introduced into the U. 


Excit 
Power Tool 


ng 


15 to 60 seconds—fast by any standard. 

For long rip cuts, there’s a guide that 
rides the edge of the board to keep the 
saw straight. For crosscuts, you clamp a 
straightedge to the work. 

One contented user says: “I bought 
the saw just for jigsaw cutting, but now 
I use it for almost all wood cutting.” 

Sales have skyrocketed. More than a 
dozen manufacturers have rushed new 
models into production, many for the 
first time this year. The tool you couldn't 
touch for less than $160 a few years back 
now comes in a wide price spread, with 
some models down to less than $25. 

From about 20,000 saws a year some 
time back, sales have zoomed to well over 
100,000 in 1957. And this year, several 
makers plan to sell from 50,000 to 100,000 
saws apiece—all told, between eight and 
10 million dollars’ worth. Of these, two 
manufacturers are already selling a mil- 
lion dollars’ worth a year. A third maker, 
intending to avoid shortages, stockpiled 
30,000 of the tools before even putting 
them on the market—and was still 
swamped. Another sold 2,000 of the saws 
in three days at a hardware show. 

Stanley, a newcomer to the field this 


IS VERSATILE: A toothless blade designed to 
cut rubber, fabric and other soft materials is 
one of more than 20 special blades now avail- 
able for handsaws. It’s shown below on one of 
Black & Decker's two handsaw models. 
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NAMESAKE: This 5¥%-Ib. Disston bears the 


handle and the name of the famous Disston 
D.23 handsaw, It has a rip guide, a tilt base 
year, is convinced that the electric hand. 
saw will eventually become “as essential 

t of the workshop tool kit as we 


sider the electric drill today 

One of the oldest sawmakers in the 
country, the Disston Division of the H. K. 
Porter Company, sees the tool as the 
“modern handsaw.” Its new powered 


I'S HANDY: Kept plugged in on a workbench, 
an electric handsaw is always ready for use 
need it, Several makes, like this 
ble, provide wall brackets for storing 
ttachments within easy reach. 


for bevel cuts, even interchangeable power cords 
up to 100° long. the background is one of 
the original D-23 handsaws, made about 1850. 


D-23 is the first of several electric models 
the company will introduce 

Disston’s decision to enter the power 
field was influenced in part, incidentally, 
by the enthusiastic response from pro- 
spective tool buyers in a survey recently 
conducted by PoPuLAR SCIENCE 

Another large toolmaker, wel 


known 


IT WORKS ANYWHERE: Tiny up-and-down blade 
enables you to reach in tight spots where other 
An added feature on this Stanley 
a retracting base that lets the 
jush to a wall. 


model is 
blade cut right up 


s can't go. 


for portable circular saws but asking 
anonymity, admits: “We're already sell- 
ing just as many electric handsaws as 
portable circular saws. Eventually the 
self-powered handsaw should outsell the 
circular saw by at least three to two.” 

Peter Terzick, editor of The Carpenter, 
official magazine of the United Brother- 
hood of Carpenters, reports that the elec- 
tric handsaw “definitely fits the need of 
the carpenter for certain jobs and is 
actually preferable to the portable circu- 
lar saw in many cases.” 

Makers and users of the saw attribute 
its popularity to three factors—light 
weight, safety, relatively quiet operation. 

At three to five pounds, it can be swung 
easily overhead and maneuvered into 
awkward places where neither a hand- 
saw nor circular saw will go. 

Hardware salesmen report that the 
blade’s tiny teeth and short stroke don’t 
hold the terror for careless fingers that an 
improperly used circular blade can. 

One large power-tool dealer on Long 
Island confides that it’s the only tool 
he'll let a buyer try without instruction. 
Another dealer, confident of booming 
sales, says: “How can you not sell a tool 
that in large part replaces the handsaw, 
hacksaw, portable circular saw, bandsaw, 
jigsaw, coping saw and keyhole saw—all 
rolled into one neat, handy package?” 

“I can saw on Sunday.” Ardent advo- 
cates of the electric handsaw also point 


IN GUIDE LIGHT is one of newest refine- 

modern electric handsaws. This Shop- 
mate model also has tilting base, rip guide and 
circle cutter, sells for less than $30. Side knob 
allows use with two hands for delicate work. 
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Three ways rotary power 
is transmitted to 


TWO SIMPLIFIED MECHANISMS drive most of 
today’s electric handsaws. Above, erankpin 
and con rod move blade holder up and 
down as pin rotates (like a steam locomo- 
tive in reverse). In Scotch yoke (upper 
right), also used in some early locos, 
crankpin slides back and forth across yoke 
as it turns, driving the blade vertically. 


QUICK-CHANGE BLADES in the new Sunbeam let 


to wood, metals, plas 
Blade holder snaps open 
slipped in place, requir- 
ing screws to adjust. 


ECCENTRIC PLATE, RIDES 
‘AROUND STATIONARY INNER 

GEAR, ROTATING IN OPPOSITE 
DIRECTION TO RING GEAR 


DRIVE PIN ENGAGES SLOT 


BUDE 
HOLDER 


PLANETARY DRIVE, pioneered 
by Lesto, is considered mest 
ingenious, although it’s rela- 
tively costiy. It is still used 
by Lesto (shown in cutaway 
at right) and in some Whiz- 
Saw models, As motor turns 
outer gear one way, drive 
pin turns opposite way on 
offset plate. In effect, this 
je pin always mov- 
ing up and down, never side- 
ways like ordinary crank, so 
the blade is driven up and 
down in a straight line. 


PERFECT CIRCLES, 1n0 longer cut fre ABILITY TO CUT OWN STARTING HOLE 
Jost electric hancsaws come with a the main features that made the elect 

ivot arm, like this Sears Crafts saw famous. You simply rock the blade into 

man, Je them as extras. The one the work, as demonstrated by the Dalton saw 

below can also be fitted with below, bla way through. 
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INTRICATE CUTS made with cal earned early 

electric handsaws the name 

of many jobs they do today. As re by this 
'y of cut is not restricted by 

igsaw or bandsaw throat. 


HOW PRICES COMPARE 


Skil model, capa 
a conventional 


Apprrionat electric-handsaw models, 
will be put on the market from time 
to time. The saws below are among 
those currently available. 

Black & Decker U-10 $5450 
Ul 115.00 

Dalton 0-500 44: 
0-600 29.95 
Disston 0-23 98.50 
Electro Engineering JS-50 34.95 
£200 34.95 
Forsberg G-Whiz 24.95 
(Whiz-Saw) 1 55.00 
2 130.00 
10 34.95 
15 79.95 
Lesto GEB4 62.50 
GEB-11 138.50 
GEB-13 155.00 
GEB-14 99.50 
Millers Falls 480 49.50 

Montgomery Ward 

U Paver 8920 24.95 
Pet 2000 49.95 
Porter-Cable 152 54.95 
548 99.50 
Sears, Roebuck 2794 32.88 
(Craftsman) 2798 52.44 
Shopmate 2100 29.95 
Skil 511 54.50 
514 47.50 
Stanley H.75 54.50 
Sunbeam 76 45.00 
Weller 800 19.95 
Wen 505 29.95 
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HOW FAR THEY'VE COME is indicated by a neat 
on Millers Falls saw above. You can't lose 
chuel 


's built into removable hand knob 
saw table is available on 
this handsaw as well as several other makes. 


out that it is perhaps “the most socially 
acceptable power saw ever made.” Instead 
of the high-pitched, jarring scream of a 
circular saw, it makes a relatively quiet 
put-put sound. 

One weekend carpenter likes it because 
“I can saw outdoors, on Sundays, even 
late at night without disturbing my own 
family or the neighbors.” 

Why the sudden boom? Hard to say. 
The electric handsaw has been around 
ever since the first Scinta saw (now called 
Lesto) was brought over in 1945 from 
the world-famous Scintilla Company in 
Switzerland 

“Scintilla had been attempting to de- 
velop a “portable jigsaw,” little dream- 
ing it would become the husky, all-around 
workhorse that it is today. The develop- 
ment of tiny, high-speed electric motors 
for wartime aircraft and submarines had 
led to the discovery that a motor could 
be made small enough to fit in your hand. 
‘The unusually high motor speed—from 
14,000 to 22,000 r.p.m. (several times 
faster than the average electric drill) — 
was essential because the final geared- 
down blade speed was reduced to 2,500 to 
4,000 strokes a minute. 

An ingenious, though expensive, ar- 
rangement of planetary gears was devised 
to convert the rotary motion of the motor 
to the straight-line motion of the blade. 
Wartime advances in metallurgy licked 
the final problem—producing a blade 
hard enough to stay sharp, flexible enough 
to bend without breaking, and tough 
enough to withstand the tremendous heat 
and friction of cutting. 

Scintilla soon had a competitor. Fors- 


berg, working in this country, brought 
out its now-famous Whiz-Saw, using a 
similar version of the  still-expensive 
planetary-gear drive. Prices of both tools 
ranged well over $100. 

The pros made it pay. Early sales 
went to a small and strangely assorted 
group of professional users, among them 
stagehands, builders, heating, plumbing 
and electrical installers. Sheet-metal 
workers fitted their tools with hacksaw 
blades. 

As sales increased, more and more man- 
ufacturers began experimenting with sim- 
pler drive mechanisms, which, while hope- 
fully cheaper, brought problems of vibra- 
tion and wear. Several makers worked 
years just to devise a balanced motor that 
would withstand the rapid oscillations of 
the blade. Both Forsberg and Lesto retain 
the planetary drive in their highest-priced 
saws, but offer less expensive models us- 
ing a crank or Scotch-yoke drive. 

Makers of electric drills have also been 
quick to hop on the bandwagon by pro- 
viding jigsaw attachments for their drills. 

New features came thick and fast. The 
rising popularity of the electric handsaw 
has also brought changes in its person- 
ality. Many manufacturers have added 
handles, rip guides and adjustable tilt 
bases for making bevel cuts. 

What do you get for the money? While 
prices of electric handsaws vary widely, 
they do fall roughly into three groups 
depending on the type of tool that fits 
your particular needs. 

‘The newer low-priced saws from $20 to 
$30 are designed for weekend work 
around the home and stand up well under 
occasional use, They'll do most jobs that 
higher-priced saws will do, but they usu- 
ally have lighter-duty sleeves instead of 
ball bearings and may be limited to one- 
inch stock. 

For heavier work, you can get models 
in the $45 to $60 range that have rugged 
ball-bearing construction and handle full 
two-inch stock. Top-bracket saws, for $100 
or more, are designed for both home and 
professional users who must run them 
hours at a time. They have heavier mo- 
tors, usually cut somewhat faster than 
lower-priced saws, and frequently handle 
thicker stock. 

No matter what the need, electric-hand- 
saw enthusiasts are certain there’s a model 
that will meet it. END 
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BEVEL CUTS up to 45° can be made with this 
tilting-base accessory for Porter-Cable saws, 
For square cuts, a fixed flat base is used. Tit 
bases are al ble for several other 


makes, usually as s standard equipment, 


LONG CROSSCUTS AT ANY ANGLE are made ac 
curately with protractor guides like this one for 
Whiz- Base of saw is grooved to slide 
along the gi automatically. Cross brace 
locks setting against 


LOWEST-PRICED SAW TODAY is this vibrator-type 
Weller for $19.95. Since motor gives straig] 
rather than rotary motion, no complex blade 
drive is needed. Saw cuts 1” 
board, alum and other 


onferrous metals. 


Wordless 
Workshop 


By Roy Doty 
and Ruth Westphal 
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1 2 Reasons for Saving 
Match Covers 


/ USE AS A MARKING GAUGE. Measure the de- 
__— sired ‘dimension from ‘the scratching surface and 
— make a bin hole in the cardboard. Insert a pencil 


ia in the hole and draw it along the board. 


SPREAD GLUE EVEN: 

book cover with a light 

a 

wx START A TACK where fingers won't reach by put- 
: ting it in a slit in the cover's end, Withdraw the 

cover after the first hammer tap. 


y by using the rounded end of a 
‘iping motion. 


\ KEEP SCREWS IN ORDER when doing a repair job by thread- 
ing them into an empty cover. Punch holes in it first. 


USE A COVER AS A CRADLE for a small sable 
brush when painting models or striping, Cut two 
notches in it and stand it on edge. 


CLEAN IGNITION POINTS or contacts in a thermostat by 
"= rubbing them with the abrasive portion of a matchbook. 


A SCREW IN A PLASTERED WALL always pre- 
sents a problem, Soive it by inserting a dampened 
cover in the hole, then driving the screw. 


‘OR A NOTE that can be spotted quickly when you're away, 
or even for a place marker at a party, write message or name 
on a matchbook turned inside out. Prop it up conspicuously. 


SEWING KIT for office or camping trips can be 
made by pressing needles into the inside and wrap- 
ping the Hap with thread. 


NEED A SHOEHORN? Use 4 
flexible enough to slide 


matchbook. It’s smooth and 
our heel into the tightest shoe. 


TO MARK YOUR PLACE in a book use a match- 
book opened out instead of bending down a page. 
Striking edge makes it slip-proof, too. 


TO FOCUS A CAMERA on an object with no sharp lines to 
define, stand the printed side of a matchbook facing the camera 
—it makes a gx target for fine focusing. 
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The POPULAR SCIENCE 
Shop Notebook 


A blackboard over your 
bench is handy for mak- 
ing notes, working out 
the details of a project 
and preparing a list of 
needed materials. If you 
happen to have a slate 
blackboard, that’s fine— 
but otherwise you can 
paint over a panel of 4’ 
hardboard or plywood 
with several coats of a 
specially prepared black- 
board paint available in 
most paint stores. Fasten 
the board to the wall 
with masonry fasteners. 


Have you a worn oilstone that’s been hollowed in 
its center by years of use? A flat surface can be re- 
stored to it in this way: Sprinkle abrasive grit on a 
steel plate and rub the stone over it in a circular 
motion until the high spots are lapped off. Use 60 
to 80 grit abrasive; coarser may make the stone too 
gritty for fine honing.—H. Gilbert, Enid, Okla. 


An old tank-type vacuum cleaner, fastened to a 
centrally located wall, speeds tidying up your shop 
after an evening of work. With an extra hose coupled 
to the original one, you'll probably be able to reach 
most of your workshop area without moving the 
vacuum tank.—J. C. Branstetter, Colma, Cal. 


Need storage for brads, small bolts and screws? 
Accumulate a quantity of flip-top cigarette boxes, or 
have friends who smoke save them for you, and pack 
them in a carrying case made by nailing a handle to 
a cigar box. You can identify the contents of each 
box by marking on a strip of masking tape stuck on 
its lid —John C. Bernath, Butler, Penna. 


Cutting off small bar stock, rods, bolts and heavy 
wire is as easy as tapping it with a hammer, with this 
improvised “hardie” on your bench. Salvage a too- 
short cold chisel and force it, cutting edge up, into 
a hole drilled in a steel block. Place the stock across 
the edge of the chisel and tap it with a brass ham- 
mer to cut it neatly to the desired length. Notch 
heavy material on two sides, then break apart by 
bending.—H. J. Gerber, Stillwater, Okla. 


Please turn the page for more shop tips march 1958 ITT 
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A hollow-ground blade suggests a keen edge on 
chisels, razors and plane irons. But it’s fine on a 
screwdriver blade, too. Ground hollow on both its 
normally tapered sides by holding it flat against the 
curved edge of a grinding wheel, the blade will bite 
into screw heads with a non-slip grip. 


Loose, flaking paint can be removed easily with a 
scraper made by tacking a piece of wire screen to a 
block of wood. The screen outlasts sandpaper, espe- 
cially during the rough-scraping process when sand- 
paper loads up and loses its ability to cut. If the 
screen clogs, clear it by rapping the block on its 
side—William Swallow, Brooklyn, N. Y. 


Aluminum “soft jaws’ can be securely held in place 
on a vise with magnets. This method eliminates the 
nuisance of loosening screws to change jaws whenever 
smooth-finished work must be gripped. Since perma- 
nent magnets are notoriously difficult to drill by ordi- 
nary methods, use round-head screws spaced close to 
the ends of the magnets so that the heads overlap 
them, and clamp them to the aluminum. 


An old ironing board makes a handy work table for 
the shop. Set it up in the middle of the floor, and you 
can walk around it while gluing or painting a project 
that would otherwise occupy most of your bench 
space.—Fred C. Stebbins, Kansas City, Mo. 


When soldering in close quarters, you can protect 
adjacent parts from accidental contact with the hot 
iron by wrapping all but the point of the copper tip 
with asbestos strip. The last turn of the wrapping 
can be held in place with a band of wire twisted 
tight—Ken Murray, Colon, Mich. 


HAVE YOU TRIED EAE 


Ever pull out a drawer too 
far and have it drop on your 
toes? In your next cabinet, 
build a stop at the rear of 
the drawers to limit the 
pull-out, Chamfer the lower 
rear corners so the drawers 


can be inserted or deliber- 
ately removed by tilting 
them upward. The dodge 
can be used, too, on exist- 
ing drawers. Simply glue 
stop blocks to them.—R. J. 
Rempel, Petaluma, Cal. 
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BEFORE YOU BUY OR BUILD 


Pitfalls to avoid in 


Buying a 


Development House 


Before you put cash down ona 
“package” home, unwrap it and 
see what's inside. Here’s how 


By John L. Springer 


house, you almost surely will look at 

developments in your area. Chances 
are that you may buy in one: Experts 
estimate that three out of five homes now 
built in the U.S. are in tracts with a 
dozen or more identical houses. 

Most big developers use a glittering 
new tool—the sample house—to make 
sales. You see a complete home, beauti- 
fully furnished and ready to live in, and 
you order one to be built like it. It seems 


IT YOU are thinking of buying a new 


an easy way to buy—but don’t be fooled: 

Actually, buying a house this way in- 
volves special problems that you won't 
find in buying an old house or custom- 
building a new one. 

In an existing house, you see just what 
you get. You can examine the house itself, 
streets, schools, shopping districts. When 
you hire a builder to put up a house for 
you, the community probably is one you 
know, and you can decide on the specifi- 
cations, how to locate the house on the 
site, and other questions. If you see some- 


This is the second of a series of articles. 
Next month: “Build as Your Own Con- 
tractor” tells how you can save money by 
shopping for bargains in labor and. ma- 
terials instead of doing the work yourself. 
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Be your own inspector before 
you sign on the dotted line 


There is more to, buying in, a development 
than looking at the model house—all pret- 
tied up inside and out by the builder to be 
as attractive as p:ssible. It will pay you to 
check up on construction, house location, 
neighborhood. Here are some useful tips that 
will help you avoid costly pitfalls. 


Check on zoning, or you may find a clanking 
factory as your new next-door neighbor. 


thing you don’t like during construction, 
you can pin the builder down. 

When you buy from a model home, 
you can’t examine the house you will live 
in—it hasn’t been built yet. You merely 
look over a sample—maybe built more 
carefully, maybe less. Often the site hasn’t 
been marked out and you see only a plot 
on the map. You may not even know 
whether your lot slopes in all directions 
or is as flat as a pancake. Maybe schools, 
churches and shops are still to come. 

You need a new set of rules to shop 
for this type of house. Here are basic 
points compiled after interviews with ar- 
chitects, builders and many buyers of 
development houses: 

Don’t let looks deceive you. Most 
model houses are furnished by profes- 
sional decorators—sometimes at a cost of 
many thousands of dollars. 

‘They know all the eye-fooling tricks. 
To make rooms seem larger, they use 
wall-to-wall carpet, set up fewer chairs 
and tables than are needed, make all fur- 
niture underscale, use many mirrors. 

Ever wonder why many development 
houses have huge picture windows, or 
sliding glass doors leading onto patios? 
A prominent development architect told 
me why: Builders use big glass areas to 
bring the outdoors in and rooms 
look more spacious. 
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decora- 
dollars. 


Most model houses are furnished by 
tors at a cost of several thousan 


Bulldozer, spare those trees! A wooded lot 
may be stripped unless you squawk first. 


‘These decorating tricks are legi 
You might even want to use them your- 
self. But don’t let them deceive you into 
thinking you're getting a 25-foot living 
room, say, when it measures only 20 feet. 

Investigate the site thoroughly. Devel- 
opers often put model houses on main 
roads, far from the wilderness where your 
dream home will rise. It may be rocky 
ground where even a weed won't grow, 
or swampy soil where you'll have a 
battle to keep water out of the basement. 

Hundreds of families bought Cape Cod 
houses in a Connecticut town. They moved 
in and the builder moved out, leaving 
rock-strewn, unpaved streets behind. It 
cost each homeowner about a thousand 
dollars extra to get those streets paved. 
Before you sign, find out who will install 
and pay for streets, utility lines, sewers. 

Most communities set aside sections 
for heavy and light industry, stores, apart- 
ment houses and one-family homes. You 
can build in an area zoned for factories, 
but factories can’t build in areas zoned 
only for housing. Thousands of develop- 
ment buyers are stuck every year through 
improper zoning. One suburban builder 
sold 20 houses in a weekend to customers 
who chose plots overlooking beautiful 
woods. Soon bulldozers stormed into the 
woods and a factory was clanging behind 
the back yards day and night. 


Investigate the site. Othe: 
your house put up out 


you may find 
the wilderness. 


Poke around the cellar or attic of a 
model house to check on construction details. 


You often see a model house on a 
spacious corner. But other houses—in- 
cluding yours—may go on postage-stamp 
lots hemmed in on all sides. It’s a good 
idea to take measurements and determine 
how much space there will be between 
houses. 

Check too on how your house will be 
placed on the lot. The world’s most glam- 
orous house may lose its attractiveness if 
it is poorly placed. 

The likelihood that soil conditions 
will vary on a tract also creates problems. 
In a New York suburb, a model house 
was built on sandy soil with good drain- 
age. The builder didn’t waterproof the 
foundation as the cellar kept dry natural- 
ly. Other houses, built to identical specifi- 
cations, went on clay soil with poor drain- 
age. Instead of dry cellars, buyers have 
year-round wading pools. 

Ask questions about what you can’t 
see. When you examine a model house, 
the insulation is hidden by the finished 
walls and ceilings. The builder may claim 
he provides “full insulation.” He could 
mean anything from thin aluminum-cov- 
ered paper to thick batts of mineral wool. 
Demand specifications. A well-insulated 
house should have at least two inches of 
mineral wool or its equivalent in walls; 
four inches or its equivalent in ceilings. 

It’s the same with floors. Some builders 


Visit a house under construction—check on 
the insulation, quality of framing lumber. 


Before you sign anything, hire a lawyer 
who is familiar with development housing. 


advertise that they provide oak flooring 
—then cover the floor so that prospects 
see only wall-to-wall carpeting. Sure, 
you'll get oak. But it may be an inferior 
grade, discolored and knotted. 

You may see lovely wallpaper jobs in 
model houses. Even some ceilings are 
papered. A new decorating trend? Maybe. 
But paper also conveniently covers defects 
in plaster or plasterboard. You'd better 
question how many coats of plaster you’re 
getting (quality jobs have three) or how 
thick the gypsum wallboard is (recom- 
mended for walls: one-half inch). 

Make sure of costs. There's often no 
resemblance between advertised price 
and what it costs to get the house you 
want. Don’t blame the builder: It’s often 
hard to draw a line between the cost of 
the house and related costs. Some builders 
include land, streets, sewers, mortgage- 
closing costs in the price. Others list some 
or all as extras. 

Most model-house kitchens are fur- 
nished with refrigerators, ranges, dish- 
washers, exhaust fans. Sometimes they 
are standard equipment, sometimes not. 

Decorating almost always involves ex- 
tras. Some builders do no decorating at 
the standard price. Others give you a 
choice of a few shades of paint, and soak 
you $40 a room for anything else. On 
Long Island, I saw a $12,000 sample 
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house decorated with $6-a-roll wallpa- 
pers, Buyers could choose 60-cent paper; 
anything better cost additional. 

You should also be prepared to spend 
extra for landscaping. A builder may 
spend thousands on shrubs and lawns 
for the model house but less than a hun- 
dred dollars for other houses. In fact, 
some make it as hard as possible for 
homeowners to landscape properly. Two 
developers bought a golf course in West- 
chester County, N.Y., and sent bull- 
dozers through to push the rich topsoil 
aside. They sold the topsoil and made 
enough money to pay for the land. Five 
years later, owners are struggling to get 
good lawns out of the hard clay. 

Millions of development-house buyers 
now pay taxes double, even triple, what 
they expected. Here’s what often happens: 
A developer moves into a rural area. Low 
tax rates lure prospects, most of them 
with growing families. Suddenly hun- 
dreds of children must be educated. New 
schools are built—-and taxes zoom. 

Take nothing for granted. “To avoid 
future disagreements, both parties should 
clearly understand in advance exactly 
what is to go into the house and what 
post-sale services are to be performed by 
the builder,” say spokesmen of the Na- 
tional Association of Home Builders. 

‘A New Jersey development advertised 
houses with expansion attics, When buy- 
ers tried to add rooms later, the building 
inspector stopped them—the floor joists 
were strong enough for storage, not for 
rooms. On some other “expansion attics,” 
unless you spend a few thousand dollars 
to raise the roof, you will be stuck with 
ceilings too low for comfort. 

In one development, prospects saw a 
model house with an’ attached garage, 
available as an extra. Some buyers passed 
up the garage, intending to add it later. 
Too late, they discovered that not enough 
space was left alongside the house for the 
garage and the clearance to the lot line 
required by the local code. 

Plan to add rooms later? Don't take 
for granted that the heating plant will 
be large enough. Most systems will heat 
existing rooms of a house, but few build- 
ers worry about future demands. You're 
wiser to check and, if necessary, get a 
bigger furnace at the beginning. 

Heavily wooded lots are often chosen 
because buyers presume the trees will be 
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there when the house is built. But unless 
they get the builder to agree—in writing— 
to save trees, they may find a bare lot. 

Snoop intelligently. Poke around in the 
unfinished cellar or attic of a model 
house: You'll see features you might oth- 
erwise miss. You probably can check on 
the wiring: Armored electric cable is 
generally more expensive than _plastic- 
covered. Rough subfiooring laid diago- 
nally to floor joists costs more but is con- 
sidered better because it permits finished 
flooring to be nailed in either direction. 
In the attic, you can examine carpentry 
details hidden behind walls downstairs. 

Hire a lawyer familiar with develop- 
ment housing before you sign anything. 
Tell him everything you expect and let 
him settle arguments with the builder. 

Generally the builder makes all mort- 
gage arrangements. If the bank okays you 
as a credit risk and you sign a contract, 
you're tied up permanently. Maybe you 
don’t want the mortgage offered and want 
to pay off in 10 years, instead of 20 or 30, 
to reduce total interest charges. Your 
lawyer can make sure that the contract 
won't impose a stiff penalty if you refuse 
the mortgage offered. 

He can help in other ways. Say that 
you've made a deal on your old house 
and must move out in three months. He 
can insert a clause in the contract stating 
that the new house will be ready——or the 
builder will put you up in a hotel. 

Most developers are honest. They want 
to do the right thing, to make and keep 
customers satisfied. Only the rare one 
would intentionally deceive you. Never- 
theless, thousands of details go into a 
house. You'll overlook some things, mis- 
takenly expect to get others or have an 
honest difference of opinion over them. A 
clear, comprehensive contract is the best 
way to take advantage of the housing 
values that modern assembly-line devel- 
opments offer. END 
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Having a tug of war with a window 
shade, or have you already lost the 
battle to one that came down and hit 
you on the head? For tactical informa- 
tion on the care and taming of window 
shades, tear out this sheet and add it 
to your Porutar Scrence Fix-It File. 

Next Month: Patching stucco. 


Popular Science Fix-It File 


PARTS OF PAWL 
ATYPICAL 
WINDOW SHADE 


ROTATING. 
PIN (FLAT) 


wmorrn souz—s 


HOW A WINDOW SHADE WORKS: A spring — When you stop the shade’s travel, pawls drop 
inside roller raises shade when pawls are re- into position to lock the roller. Fabric at 
leased by the centrifugal force of rotation. taches with gummed tape, tacks or staples, 


When a shade won't rollup... 


4 


TAKE IT DOWN and roll fabric CHECK THE PAWLS to sce if IF SPRING IS BROKEN, best 
up by hand. Put it back on they are stuck. Two types cure is a new roller, But an 


dd try it. Iftoo are shown above; both work ney repair can be 
if lubed occasionally if break is near end by 
with graphite or light oil. ng spring. 


If roller is wobbly or falls out of brackets... 


BENT PIN sometimes causes 
roller to wobble. Str: 
it with pliers or 


USE SCREWS rather than nails 
to fasten loose brackets to 
outside of a wind 
ash- Reset brackets sary 
to fit the roller's length. 


If the fabric is torn... 


REPLACE IT with a new, unmounted shade. 
These are inexpensive ‘and come with a 
gummed flap that makes them easy to attach 
to the old roller. To determine right width to 
buy, measure inside the roller end caps. 


How to shorten a roller 


TO SWITCH SHADES to smaller windows in 
different rooms, remove the fabric and cut 
the fixed-pin end of roller (see measuring in- 
structions below). Score a cutting line at the 
new length by running a knife over roller. 


‘CONCEAL A TEAI dirty spot at the center 
of the slat with a slip-on plastic shade pull 
that also replaces a torn-out cord pull. The 
pull is tra 4 

matching cloth tape before installing it. 


SAW ROLLER END square to prevent wobble 
and install end nd pin. Trim sides of 
shade with razor and straightedge to fit be- 
tween end caps on shortened roller. Fasten 
shade to roller with tacks or cellulose tape. 


How to measure for new shades 


ed 


FOR SHADE INSIDE CASING, measure the open- 

if and subtract %4” to get the tip-to-tip 
length of the roller (including the end pins). 
Measure length of opening and add 8” to 
determine the required shade length. 
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IF INSTALLED OUTSIDE CASING, measure open- 
ing and add 3” for overlap at each side. 
Measurements for outside-casing installation 
are not too critical as brackets can be placed 
so that they fit roller length precisely, 


Popular Science Fix-It File 


O 


Hi-Fi 
and 
Electronics 


How to Banish 
Hi-Fi Noise and Hum 


The causes are often obscure 
and baffle even the experts. 
Here are tips on what to do 


By Eugene F. Coriell 


F ALL the gremlins that bedevil 
a home music system, hum and 


noise are the worst. Hum is a con- 
tinuous, low-pitched tone, caused when 
60-cycle AC power gets into the audio 
circuits. Noise is any other disturbance— 
sharp crackling sounds, clicks, hisses, 
howls. 

You can hunt down hum and noise 
yourself and pocket some easy money— 
the cash you would otherwise have to pay 
for commercial servicing. 

Locating the trouble is the first step. 
If you hear hum or noise only when one 


of the sound sources is in use—the record 
player or the radio tuner—the trouble is 
in that unit. If the hum or noise can be 
heard with both player and tuner, the 
trouble is in one or more elements asso- 
ciated with both of them—the amplifiers, 
the speaker, or the external cabling or 
wiring between units. 

External wiring is the first place to 
look for trouble. AC cables sometimes 
cause hum by being placed too close to 
the audio cables. Don’t let your wife talk 
you into tying the hum-packed AC cords 
into a bundle with the other cables just 
because they will look neater that way. 
‘The neatness will go up all right, but so 
will the hum. 

Move each audio-cable plug carefully 
in its chassis socket and note whether 
the hum or noise stops while the music 
keeps playing. If so, there is probably 
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Ground loops: What they are, how they happen 


BETTER WAY is to 
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crackling sounds that result indicate par- 
tial breaks in the inner conductor or in 
the shielding braid. 

To ground or not to ground. To reduce 
noise and hum in a hi-fi system, the usual 
recommendation is to connect the parts 
to a ground wire that runs to a water 
pipe, that is, an earth ground. The idea 
is a good one, but don’t make the connec- 
tions on blind faith that this will always 
reduce hum. 

Sometimes hum will actually increase. 
When you connect various components, 
you may unwittingly create two or more 
ground connections between the different 
chassis—the shielding braid on the audio 
cables, power cables, the external ground 
wire, etc. These form a closed loop—a 
“ground loop”—that acts as a pickup coil 
in which any nearby hum fields induce 
hum voltages. 

You may also have a hidden connec- 
tion to earth ground through a condens- 
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er connected from the power cord to 
the chassis. Since your power line is 
grounded, there is likely to be a tiny hum 
voltage that will be amplified by a high- 
gain amplifier, between this ground point 
and your water-pipe ground. 

So approach your grounding system 


with an open mind. Make trial connec- 
tions with the volume turned up so you 
can hear any change in hum level. Try 
grounding each component separately as 
well as in combination. Every hi-fi instal- 
lation is different, so you will have to ex- 
periment to find the best arrangement. 

Treat the amplifier as a unit even if 
the pre-amp, power amplifier and power 
supply are physically separate. Try the 
old dodge of reversing the AC plug in 
the wall socket. If there is more than one 
AC cord, try all combinations. 

Then check all control settings: 

e Is the level control on an unused 
channel wide open? 

e Are treble and bass inadvertently 
set at either extreme of their range? 

© Are the record player and the tuner 


. and how you can prevent them 


feeding enough signal to the amplifier? 
© Is the record equalizer in the wrong 
position? This can cause excessive 
lany modern amplifiers have a hum- 
balanding control. If yours doesn’t, see 
the box below for instructions on how 
to add one. Adjust the hum-balancing 


Add a hum-balancing control 


DERN AMPLIFIERS have a hum- 
Delancing qed If ar oes an eet 


watt, 50- or Woche eo 
mount it on the chassis sear the ipa tbe 
If one side of the filament (heater) is 
grounded, you will have to disconnect the 
[enre at each tube socket and run a wire 
yack to the transformer. In most hi-fi ampli- 
fiers, the filaments will lel-wit 

with the center tap of the filament winding 
on the transformer grounded. Disconnect 

the center-tap ‘Now connect 

outside lugs on the potentiometer to = 
two filament lugs on the input tube. Con- 


CLOSED LOOP acts as a pick~u 
coil in which any nei 
hum fields will induce a hum 


voltage. You will get less hum 
pis i are ht is reduced 
ru 


to 
audio cable as shown at left. 


of 

the at the power amplifier. 
The low side of the nud ere 
will be taken care of by the 
system ground wire. 


‘A TWO-CONDUCTOR CABLE with 
the shield connected only to the 
pre-amp chassis is the best ar- 
rangement, Power amplifier is 


grou low side of 
audio circuit. The pre-amp con- 
neets to the system ground, 


control for minimum hum with the input 
selector on “magnetic phono,” the vol- 
ume control wide open, and bass control 
turned to maximum bass. 

Look around inside the amplifier for 
missing or poorly seated shields on glass 
tubes. Tap each tube with a pencil and 


FIQST-AMPLIFIER-TUBE SOCKET 


(weaTeRs) 


nect the center lug of the neva ey) 
to chassis ground. Recheck the complete 
Risweat cick tol ber eon tant tie och) 
ground is through the potentiometer. 
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_ Test with sir 


note whether noise or hum changes in 
steadiness or intensity. If so, the tube is 
faulty. Replace it. 

If tapping duplicates a ringing or howl- 
ing noise heard occasionally on certain 
musical notes, the speaker is causing 
some elements in the tube to vibrate. If 
a new tube isn’t enough to cure the trou- 
ble, try wrapping a few turns of solder 
tightly around it. 

Substitute new tubes, one at a time, 
for the tubes in the amplifier and pre- 
amp. Leave the new ones in those posi- 
tions that yield improvement. 

Tighten the clamping screws that hold 
the power transformer together. Loose 
laminations in the core may vibrate the 
first-stage tubes into production of hum. 
In case of severe vibration, mount the 
transformer and/or the first-stage-tube 
socket on rubber washers and ground the 
transformer case to chassis with flexible 
braid. 

Clean noisy volume and tone controls 
with contact cleaning fluid. 

Look under the chassis for loose con- 
nections, bare wires touching each other 
or the chassis, suspicious solder joints, es- 
pecially those that bond shielding braids 
to chassis. If there is no bottom plate, 
make one from sheet metal, or set the 
amplifier on such a sheet and bond it to 
the system ground wire. 

If there is still hum in the amplifier, 


w to Order Popular Science. 
Hi-Fi Test Records 


Test with “True Sounds of Musical 

renee ane new Popular Science Hi-Fi 
No, 2 uses instrumental 

Spal i price to PS readers: $3.50 for one, 


jencies: 

The popular Hi-Fi Test No. 1 is 
‘again available at the special price of $3.50 
for one, 83 for two. 


ve fret 
Re 


Save money on the combination: 
You can buy both (a No, I and a No. 2) at 
tne s,ecial price of $6 for the pai 


To order: Send cash, check or money order 

Me ‘ervices, Inc. Dept. R358, 
‘os te Sec Se. Neve York 1, N.Y, St Stores 
that sell Urania records also have 
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Hushing other sources of 


REMOVE TURNTABLE PLATFORM to 
turntable noises, ¢ 
for flat spots, bearing sparingly, 
check the a ee of moter moun. 


your service 
ve to rep! 
pacitors. 

What about the loudspeaker? The 
cone may be torn, with resulting rattles. 
If the puncture is small, it can be re- 
paired with masking tape. Large tears re- 
quire replacement of the cone. 

‘Try pressing lightly against the cone 
near the center and note if the noise 
stops. If so, the voice coil is rubbing 
against the surrounding magnet. This re- 
quires centering of the cone; and this, 
like cone replacement, is a job for the 
professional. 

Loose joints and vibrating panels often 
cause speaker noise, too. Or sometimes 
a bass-reflex cabinet, especially a home- 
made one, reinforces the otherwise unob- 
trusive 60- or 120-cycle hum frequencies 
because the cabinet has a resonant peak 
at these frequencies. 

Try blocking off the port completely 
with a book or plywood. If this reduces 
the hum, your enclosure is probably 
peaked at one of these frequencies. The 
remedy is to change the resonant fre- 
quency slightly by tuning the port—that 
is, by changing its area. Sometimes a few 
thicknesses of cloth tacked over the port 
makes an adequate fix. 

Next consider your record player. If 
it turns out to be the source of noise or 


technician will probably 
Jace the electrolytic filter ca- 


noise: turntable, tubes, controls... ......000eeeeeeeeeeeeeeeeneeeee 


TUBES MAY BECOME MICROPHONIC and cause 
vibrations from the speaker or other source to 
be amplified. If a tube rings when lightly tapped, 
try wrapping it tightly with solder. 


hum, the first step is to see if rumble is 
being mistaken for hum. Rumble is caused 
by roughness in the turntable drive mech- 
anism vibrating the stylus. 

Here’s a quick check for rumble: If 
you can hear the disturbance while play- 
ing the few silent grooves at the begin- 
ning of a recording—but not when you 
lift the pickup from the disc—it’s rumble. 
The cause? Look for dirty, out-of-round 
or misaligned drive wheels and idlers; 
dirty drive surface inside the turntable 
rim; table assembly not floating freely on 
its springs; dry motor bearings; rubber 
motor mountings dried out or squeezed 
solid by bolts drawn up too tight. 

Rubber mats that are sold to go on the 
table under the disc are some help. New 
idlers are cheap and easy to install. 

If the trouble is not rumble, check the 
following hum and noise possibilities: 

© Cartridge leads too close to motor 
wiring. 

© Poor shield connection to cartridge 
case, deck or pre-amplifier chassis. 

‘© Loose or broken grounding bond be- 
tween motor frame and deck. 

® Pickup affected by motor hum field. 

With the motor running, try swinging 
the arm across the table. If the hum gets 
louder when the pickup is over the turn- 
table, you are getting hum from the mo- 
tor. If yours is a separate tone arm, try 


NOISY CONTROLS can be ced with contact 


Let it run down the shaft from 
le the eee or, better, squirt it into an 
opening in the control cover. 


different mounting locations. On a record 
changer, the fix is new equipment, 

If the complaint is noise, look for loose 
connections on motor, switch and car- 
tridge, loose or defective cartridge, and 
worn, chipped or wrong-type stylus. An- 
other thought here: Could the noise be 
from dirty records? 

The tuner is subject to the same hum 
and noise problems as the amplifier. Oc- 
casionally the tuner will have “tunable 
hum”—so-called because it is heard only 
when tuned to a station. One cause of 
this is heater-to-cathode leakage in an 
RF, converter, or oscillator tube. Another 
cause is a defective line filter capacitor 
between one or both sides of the AC line 
and chassis. 

‘Tuners sometimes create a sharp crack- 
ling noise when the tuning knob is turned. 
This is due to dust between the plates of 
the tuning capacitor. Blow out the dust 
or clean the spaces between the plates 
with a pipe cleaner. 

Don’t expect to reduce hum so you 
can’t hear it when your ear is right up 
next to the speaker. But you should not 
be aware of hum at four or five feet. If 
the hum and noise are still objectionable 
after trying all these remedies, you can 
be reasonably sure the cause is a defec- 
tive part that will require the attention 
of a repairman. END 
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TALES OF ATV REPAIRMAN 


When the color set checked out 
okay, it became a case of... 


oF 


The TV Serviceman 


By Art Margolis 


HEN the door opened to my ring, 
W there stood a character out of 

Dickens, short-legged, globular 
of shape, with an apple face under a thin 
fringe of white hair. He wore a velvet 
jacket and a wing-tip collar with a fat- 
knotted tie. Old-fashioned — spectacles 
straddled the tip of a button nose. 

“You're late,” he said, snapping open 
a gold hunter’s-case watch on a heavy 
chain. “Follow me.” 

We walked down a thickly carpeted 
hall and I heard it then. Ticking. Grow- 
ing louder. I saw the cause as we entered 
a large, high-ceilinged room. Hundreds 
of clocks filled every available space— 
globe-shaped clocks, grandfather clocks, 
banjo and steeple clocks, cuckoo clocks, 
ship’s clocks and clocks in the shape of 
ships. They were on antique tables, in 
beautiful cabinets, standing on the floor, 
hanging on the walls. 

“My clock collection,” he said in a 
hushed voice. “They all work.” Then he 
giggled, ‘“Tick-tock, tick-tock . . .” 

A color-T'V set housed in an elaborate- 
ly carved cabinet caught my eye. On top 
stood two porcelain clocks. I went over. 

“My Dresdens,” he cried in alarm. 
“Don’t touch them. They’re very deli- 
cate,” 

Very carefully, I turned on the set. A 
nice black-and-white picture came on. 

“You see?” he said, pointing to the 
screen. “Black and white.” 

I checked my watch. “But there’s no 
color program on now,” I said. 

“There was when I tuned in last night,” 
he protested, “and all I got was black 
and white. Explain that.” 
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I attached my color-bar generator, a 
little black box used for testing color 
when no color is being telecast. Patches 
of color should have come on. What I 
got was a faintly tinted black and white. 
I turned up the color control and on came 
a bright, clear color display. 

“You had the color control off.” 

“Of course,” he said. “I know enough 
to turn the color control down and tune 
in a good black-and-white picture before 
switching on the color. I turned it down 
just before I called you last night.” 

“And all you got was black and white,” 
I said wearily. 

“Correct, absolutely. And even that 
was better than the crazy color you're 
getting from that black box.” 

“It’s not supposed to get a color pro- 
gram!” I shouted. 

“Temper, temper,” he said, waggling a 
finger. “Better hurry, there should be a 
color program on any minute now.” 

I went over the possibilities in my 
mind. It could be one of those pesky in- 
termittents. Then it might be the antenna. 
The portable antenna in my truck would 
check that. 

“Be right back,” I said. 

Walking down ‘the front steps I looked 
up. His antenna was high on a steep- 
gabled roof. It looked like a job for a 
helicopter to get up there. I picked up 
a portable antenna, hoping there wasn’t 
a steeplejack job in my future. I returned 
to the clockroom to find my character 
beaming at a beautiful color picture. 

“Look,” he said smugly. “Color. Better 
than from that black box of yours.” 

“A color program came on, that’s why.” 

“Then why didn’t I get color last 
night?” It seemed like a good question, 


“You see?” he said, pointing to the screen. “Black and white.” 
I checked my watch. “But there’s no color program on now,” I said. 


but I was beginning to get suspicious. I 
picked up a copy of the previous night’s 
newspaper from a chair and thumbed 
through the back pages. 

“Just when did you tune in that color 
program last night?” 

“At 7:30.” 

I saw red. “Can't you tell time?” 


At that he jumped into a ridiculous 
boxer’s stance. “Sir, are you challenging 
my knowledge of clocks?” 

T handed him the newspaper. “Look at 
the TV listings. The only color program 
on last night was at 9:30, not 7:30. There 
is nothing wrong with your se‘!” 

“Then why all this jiggery-pokery 
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of yours with the gadgets, wasting my 
time?” 
I was about to answer when a whirring 
noise came from overhead, and a little 
bird popped out of a clock and spoke 
the words for me: “Cuckoo, cuckoo.” 


Grandma Looks at TV 


HE room was ultramodern. The occu- 

pant was not, A sweet-faced old lady, 
tasseled shawl over her shoulders, sat 
knitting in a Boston rocker by a window. 
On the floor at her side lay a fat old 
English bulldog. 

‘As I entered, the dog opened one eye, 
gave me a baleful look, growled, and 
nodded off again. 

“Come right in, young man,” said the 
little old lady. “Don’t mind Diablo; he 
doesn’t like his siesta disturbed.” 

“I'm the TV repairman, Mrs. Corwin,” 
T introduced myself. “Your grandson tells 
me there is something wrong with his 
color set.” 

“Oh, no,” she said. “It’s been lovely 
these last few days. Reminds me of sun- 
sets back on the farm—when I was a little 
girl.” She sighed. 

“All right if I look at it?” 

“Don’t pay us any mind,” she said. 
“But you won’t find anything wrong.” 

I looked at my watch, saw that there 
was a colorcast on, and tuned in. The 
color values were confused when the pic- 
ture came on. I switched to black and 
white. There I got color, too—varying 
shades of magenta. “Sunsets,” I mumbled 
to myself. 

I checked the picture tube and got the 
bad news. It was of the three-gun type, 
as are practically all color-TV tubes— 
one each for red, green and blue. The red 
and blue filaments were lit. The green 
ones were out cold. That explained the 
mixed-up color picture. And on black and 
white, the red and blue ones, without the 
green, added up to magenta. 

Inside a “gun,” whether color or black 
and white, are heaters, or filaments, wound 
inside an oxide-coated tube called a cath- 
ode. When the cathode is hot, it fires a 
stream of electrons at the phosphors on 
the viewing screen. The difference in a 
color set is that the viewing screen has 
phosphors of three different colors, and 
a separate gun to “excite” the phosphors 
of its individual color. When any one of 
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the filaments burns out, there goes $175 
worth of picture tube. 

Having anticipated the trouble from 
the grandson’s description of his TV ail- 
ment, I had brought a new color-picture 
tube along in my truck. Replacing it 
would take some time. I was debating 
whether to come back later when I be- 
came aware that the click-click of the 
knitting needles had stopped. I looked 
around and saw that Diablo and his mis- 
tress were both sound asleep. I decided 
to go ahead with the job. 

I had finished the installation and 
made my tuning adjustments when Bill 
Corwin came in. His grandmother and 
the dog were still asleep. 

“All fixed,” I said, switching the set 
on. The sound of horses’ hoofs was fol- 
lowed by a good black-and-white picture 
of a Western chase. Six-shooters blasted 
away. 

“Heaven’s to Betsy! What's that?” 
squealed Mrs. Corwin, sitting up in her 
rocker. She looked at the TV. “William, 
where’s that crimson color?” 

“Mr. Margolis fixed he said. 

“Fixed it? Fixed it?” She threw her 
knitting on the floor and got up. “You 
know I liked that crimson.” 

“But Grandmother . . .” 

“No buts. You tell that man to put it 


Got an old phonograph that embarrasses 

you when your hi-fi friends come 

around? Honest labor and good advice 

can put music into your set that its 

makers never dreamed of. Technical 

know-how required: none. Read April 
Science for full details. 


” Shaking a bony finger in his 
face and scowling at me, “You hear me, 
William?” 

While this was going on I had switched 
to color. I heard a wheezing and snorting. 
The bulldog waddled over on his bowed 
legs and growled at the screen. 

“As for that,” said Mrs. Corwin, point- 
ing at the TV set, “Diablo doesn’t like 
all those colors.” 

“I thought dogs couldn’t see color,” 
I said. 

“Diablo is different,” she snapped. 

The dog turned his growling attention 
to me, teeth bared. I got out while I still 
had the seat of my pants. 


A Woman's Point of View 


UR fashion show is going to be off 

color,” shrilled a voice over the 
telephone. “You must come over right 
away. You simply must.” 

‘My reaction to that startling announce- 
ment was stunned silence. 

The voice went on about “my dear 
chap” and a “perfectly awful dilemma,” 
until it calmed down and explained. A 
women’s fashion show from a big depart- 
ment store was about to be sent out over 
closed-circuit color TV to its branches. 
This was the manager of our neighbo 
hood branch. His set was misbehaving. 

“And in a fashion show,” he said des- 
“color is everything.” 
greed to rush over, and in less than 
15 minutes I was being escorted into the 
store’s Salon des Femmes by the manager, 
a dapper little man wearing striped 
trousers, a formal coat and a worried look. 

Three of the store’s own tall, slender 
models were slinking around. I goggled. 

“Please ignore our last-minute rehears- 
al,” the manager said. He added coldly, 
“The television set is at the other en 

The screen showed a dozen or so man- 
nequins walking around a flower-banked 
stage—a picture all in deep green. 

“Did you ever see anything so beastly?” 
he said. “And we're pushing Chinese red 
and Dior blue this season—not green!” 

The models gathered around while I 
started trouble-shooting. There was a 
cathode-to-grid short in the green 
which made it run wide open, n. blocking 
the other colors. Shorts of this kind are 
usually caused by material flaking off 


the elements and lodging between them, 
rather than by two parts touching. When 
tapping the picture tube didn’t work, I 
applied electronic treatment. 

“Oooh, look at all those wires he’s 
pulling out,” said one of the girls. 

I had an attentive audience as I re- 
moved the cap of the picture tube and 
shorted the control grid of the green 
gun to the chassis. Then I tied the neg- 
ative side of an 80-microfarad filter con- 
denser to the chassis. Turning the set on, 
I touched the positive side of the con- 
denser to the handiest source of voltage, 
No. 11 pin of the tube cap. 

When the condenser was filled with 
electricity, I pulled it off No. 11 pin and 
touched it to the cathode of the green 
gun. There was a loud “pop.” 

“What was that?” asked the manager. 

“That was the short clearing up,” I 
told him. “Your show can go on.’ 

As I was putting the wires back to- 
gether, the lead broke off a pin on the 
tube cap. Soldering it back was tricky. 

“Please hurry,” urged the manager. 
“Customers are beginning to arrive.” 

“Okay,” I said. “Hold this cap for me.” 

A pair of bare arms encircled my neck 
from the back. “Let me, darling,” said 
the most luscious of the lovelies, a red- 
head. She gave me a nice assist. 

“That does it,” I said, looking up. 
Then I did a double-take, for there stood 
my wife, Lea, eyeing daggers at my back. 

“Hello, dear,” I said. “What are you 
doing here?” 

“I came to look at the fashion show,” 
she said icily. “Now I think I'll buy a 
new dress.” END 
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In planes as in passenger cars, Champions deliver full-fring power. 
Above: DC-7 gets set for fight from Idlewild to Paris. 


Q. Why do all the world’s major airlines +] 
use Champion spark plugs? — 


A. Champions give full-firing power 
Put new Champions in your car every 
10,000 miles. Youll get an zmmediate boost 
in horsepower...and save gasoline, too! 


Nirlds favorite spark plug on land,on sea, and in the air 
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Follow just five important 
rules and you can easily... 


Double the Life 
of Your Battery 


1 Avoid overcharging 2 Keep it charged 


3 Fill it regularly 4 Prevent vibration 


) Keep case and cables clean 


By Ed Fales 


‘OU can buy a new ($8 to $40) car battery every year. Or you 
can buy one every three years, What you spend this way de- 
pends on how well you treat that little black box under the 
hood. Ask a group of drivers what ruins most batteries and the ma- 
jority will tell you lack of water. That’s wrong. The really big killer, 
industry experts say, is overcharging. Next comes undercharging. 
A good-quality battery should last you three full years even though 
it may be warranted for only half that time. (Makers would usually 
rather play it safe.) Some owners even get four or five years and a 
life of six is not unknown. But for such performance you must develop 
an almost fatherly understanding of batteries—and follow the rules. 


1 Avoid ek 


THAT'S the first tip you'd get from a 
battery engineer. Autopsies by in- 
dustry experts reveal that overcharging 
causes 62 percent of all battery failures. 

Now and then the voltage regulator 
starts acting up. In a wrong-headed way 
it lets the generator go on shooting juice 
into your battery long after it is fully 
charged. This raises hob. All that extra 
energy has to go somewhere. So it heats 
up the plates and acid, may even warp 
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the box. It may also warp the positive 
plates, causing them to short out against 
the negative plates. 

That's not all. The extra juice breaks 
down the water that is supposed to keep 
the electrolyte diluted. The water goofs 
off in bubbles of oxygen and hydrogen. 
The battery may burp so furiously that 
acid mist sprays out on the generator 
and other parts. Valuable lead is loosened 
from the plates, reducing their area. Re- 
sult: loss of power. Your cue: immediate 
attention to the regulator. 

How to detect overcharging. If you 
have a signal light instead of an ammeter 
on your dashboard, quite a lot of over- 


charging may take place before you know 
it. If you do have an ammeter, investi- 
gate whenever the needle fails to return 
to a normal (three- to five-amp) charging 
rate after 20 minutes of driving. 

In any case, an overcharging battery 
develops a sudden thirst. The cells need 
more water than usual to replace the 
water blown away as oxygen and hydro- 
gen. A battery normally should not need 
more than two ounces (about one hy- 
drometer-full) every month or 1,000 miles. 

If just one cell starts on a binge, it’s 
a sign of a short in that cell. Besides 
buckled plates and piles of debris in the 
bottom of the battery, short circuits come 
from lead “whiskers” that extend through 
holes or splits in separators. 
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2 Keep the battery charged 


WHEN a battery runs down or is used 
continually without being fully re- 
charged, it develops what the battery 
men call “sulfation.” Now sulfation is 
the normal chemical process that goes on 
in the battery when it is delivering cur- 
rent. The sulfuric acid in the electrolyte 
combines with the active material in the 
plates to form lead sulfate. When you 
charge the battery, the process is re- 
versed; the lead sulfate is changed back 
to metallic lead at the negative plate and 
lead peroxide at the positive. 

But, if the lead sulfate is allowed to 
remain on the plates for long periods of 
time because of insufficient or infrequent 
charging, it changes into larger crystal- 
line masses that clog the pores. You get 
abnormal sulfation, commonly called, 
simply, sulfation. This makes it more dif- 
ficult for the charging current to change 
the sulfate back and limits the ability of 
the battery to deliver current. 

‘Causes of undercharging. Undercharg- 
ing may be caused by (1) a faulty gener- 
ator, (2) corroded cables that won’t let 
enough charging current into the battery, 
(3) a faulty regulator. It is also caused 
by plain ordinary city traffic. In slow 
traffic, the generator just doesn’t run 


fast enough to replace the power that’s 
being used. 


Here are three things to do if city 
traffic is at fault: (1) take a long “charg- 
ing trip” every weekend, (2) have your 
dealer boost your battery once or twice 
a month, or (3) install a trickle charger 
(some cost less than $10) in your garage. 

Check a new battery after 500 miles, 
then every three weeks or 1,000 miles. 
If a battery tests less than 75-percent 
charged, have it charged immediately, 
either by your dealer or by taking a trip. 

Fast charge or slow charge? A fast 
charge is okay as long as your battery 
doesn’t heat up above 125°F. Fast charg- 
ing used to wreck thousands of batteries, 
but today many chargers have heat con- 
trols. When a battery heats up to 125° 
they disconnect it until the temperature 
drops to 100°, But don’t be fooled into 
thinking that a fast charge can fully 
charge your battery in an hour. It can’t. 

If a battery needs repeated recharging, 
check for (1) dirty, loose connections in 
the charge circuit, (2) a faulty regulator 
that cuts the generator out too soon, (3) 
shorts or a stuck stop-light switch. 

A battery ages just like everything else, 
and the plates slowly disintegrate. If one 
or more cells test significantly lower in 
voltage (or specific gravity) than the 
others, your battery is dying. Don’t wait 
until it fails to repiace it. 


3 Battery Don’ts 
You Ought to Know 


1. Don't propel the car with the battery 
except in dire emergencies. This heats 
the battery and may buckle the plates. 
It may also damage the starting motor. 
(But don't hesitate to use the battery to 
get a stalled car off a fast highway. ) 

2. Don't keep a starter turning over and 
over on a cold morning when the engine 
doesn’t start right away. Let the battery 
rest a minute or so. Then try again. 
Rest gives the cold acid time to work 
into the plates. 

3. Don’t look inside with a match. Hy- 
drogen gas, formed during charging, 
may blow up the entire battery. 


Fill it regularly 


EEP the plates well covered. During 
spring, fall and winter you may get by 
if you have your fluid level checked every 
third week (or 1,000 miles, whichever 
comes first). But the service manager of 
‘one big company gives this tip: “In hot 
weather insist that the serviceman check 
it every other week!” 

Do this even if you have one of the 
extra-capacity batteries which are said 
to need water only three times a year if 
you take proper care of them. One top 
engineer checks his battery every time he 
gets gas. Fluid should be %” over sep- 
arator tops in ordinary batteries, but a 
full inch over separators in the “three- 
times-a-year” batteries. 

Don’t overfill, however. This thins the 
acid and causes spray and spillage which 
corrode cables and cradle. 

Some batteries have self-leveling de- 
vices in vent openings to prevent over- 
filling. If yours doesn’t, ask your service- 
man to use the kind of filler syringe that 
sucks back any excess water he may ac- 
cidentally put in. 

Some makers no longer insist on dis- 
tilled water. Battery engineers, however, 
prefer distilled water when they can get 
it. Otherwise, they say, use any clear, 
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tested drinking water that has no odor 
or taste. Impure water is better than not 
enough water. 

Caution: Don’t fill your battery and 
then park your car in freezing weather 
without first driving it awhile. The water 
won’t mix, stays on top of the acid and 
freezes, A battery that is only 50-percent 
charged will freeze (and probably break) 
at only 12 degrees below zero F. An un- 
charged battery freezes at 16 degrees 
above zero (never store one uncharged). 


4 Prevent vibration 


BATTERY is more sensitive than 

you'd think. One that bounces in 
its cradle, on a rough road, shakes a 
storm of lead particles off the plates. 
‘These gather at the bottom and may short 
out the plates when piled deep enough. 
Meanwhile the plates lose their power. 

‘The plates themselves may also bounce 
up and down and get out of line. Or the 
box may crack, or the sealing compound 
break open, spilling corrosive acid and 
developing a high resistance in the ter- 
minal connections. 

Chafe marks on the box are often a clue 
to vibration. Even if you don’t see signs 
of chafing, make sure the box is firm in 
the cradle. Tighten hold-downs properly. 
Caution: Don’t tighten too much or the 
case may warp or break. To get firm ten- 
sion, some dealers insert rubber washers 
under the hold-down nuts. 
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5 Keep case and cables clean 


HIS is important with six-volt bat- 

teries, but far more important with 
12-volters. Dirt, acid and moisture on top 
of the case conduct electricity. A lot of 
current escapes between the terminals 
(or between the hot terminal and the 
grounded cradle) in warm weather. Be- 
cause of the voltage push behind it, a 
12-volt battery loses four times as much 
current this way as a six-volter. 

How to clean: Scrub the battery top 
with a stiff-bristle brush. Mop with a 
cloth dampened in ammonia or soda bi- 
carbonate, to neutralize. Wash with clean 
water. Dry thoroughly. 

Corrosion is a sign that acid is leaking 
(or spraying, a sign of overcharge) from 
the box. Corrosion attacks and weakens 
the cradle, eats away the connector bars 
and reduces their efficiency, chews into 
the cables and lowers their current-carry- 
ing ability, and builds up damaging re- 
sistance at the terminal posts. 

Engineers say terminal clamps should 
be removed three times a year. Both 
clamps and posts should be scraped 
bright, then coated with petroleum jelly 
or mineral grease (which holds up better 
under heat) . 

Replace worn, frayed or corrosion- 
eaten cables. They may short out, start 
a fire, or make it impossible for your 
battery to deliver enough power to the 
starter on a cold day. END 
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Plastic squeeze bottles make short work 
of adding lubricant or fluid at hard-to- 
reach places on a car. Slice a little off 
each spout to enlarge the hole, and fill 
bottles with the proper oil for transmis- 


sion, brake cylinder and differential. 


Hints from the Model Garage 


To start a bolt in tight quarters try hold- 
ing it in an extension socket with a piece 
of rubber band. Stretch the rubber over 
the head of the bolt and force it in the 
socket. When the bolt is seated, the socket 
can be easily pulled away. 


A pair of sleeves from an old coat or shirt 
will keep your clothes clean when you 
make roadside repairs. Cut them to fit 
above your elbow and roll them up for 
storage. Two rubber bands around the roll 
will also hold up the sleeves when worn. 


Tighten a hose clamp with this neat 
trick, copied from the Air Force system of 
securing bolt heads with wire: Bend the 
end of a gear-band hose clamn over the 
thumbscrew after it’s been tightened. Now 
vibration can’t loosen the clamp. 
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More Hints from 
the Model Garage 


A non-skid floor area in your garage or 
carport may save you from a fall when 
getting out of your car in wet weather. 
Mask off a rectangle beside the car where 
the doors open, paint it with concrete 
paint and sprinkle it with coarse sand. 


If your car won't downshift when you 
floor the gas pedal to actuate the kick- 
down switch, scrape behind the pedal with 
a screwdriver. Dirt behind its hinged base 
often limits pedal travel, sometimes so 
much that the car feels sluggish. 
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FOLDED PADDING. 


fe 


board home from the lumberyard is easy 
if you use C clamps. Fastened to the ends 
of the panels, they hold them together 
and provide eyes for tying them down. 
Blankets protect the car's roof. 


Do You Have an Auto Hint? 
Send It in and Win a Prize 


Have you discovered or devel- 
oped a money-saving short cut for 
making your own auto repairs? Have 
you found an easier way to do a dif- 
ficult job? Got a tip that will make 
driving safer or easier? Or do you 
know someone who has? 

Poputar Scrence will pay a cash 
prize of $15 for every auto-repair 
hint accepted for publication in 
Hints from the Model Garage. 

Describe your hint as completely 
as you can in words. Add a pencil 
drawing, or shoot a photo, if you 
feel that this will make your idea 


New York 10, N.Y. 


You're leaving 


AROMA 


INDIANA 


From 


roma to Coffee 
640 MILES—31¢ 


Welcome to 


COFFEE 


GEORGIA 


For less than 1/20th of a cent a mile, a new AC 
Oil Fitter keeps oil clean, protects your engine! 


It’s a fact... in the next 12 months, if you're an average 
driver, you'll travel over 15 times the distance from Aroma 
to Coffee for a total of 10,000 miles! The engine of your car 
will have to endure all ing extremes from hot to cold... 
crawling to eruising to climbing. All of these conditions can 
affect its performance and efficiency. 
Your engine is the most vital unit of your car! That's why it’s 
so important to give it the low-cost added protection of a new 
AC Oil Filter at least twice each year. An AC Oil Filter cleans 
all of the oil in the engine every 30 seconds at normal speeds 
= protects the precision parts from possible damage by dirt, 
dust, grit and bits of metal as small as 1/100,000th of an inch. 


‘The next time you change the oil in your engine — change to 
a new AC Oil Filter, too! Your nearby AC Dealer will tell 
you how little it costs, how much it does for your engine. 


CHANGE OIL AND FILTER, TOO! 


Watch Welt Dianey Studios" ZORRO every week on ABC-TV 


AC $B THE ELECTRONICS DIVISION OF GENERAL MOTORS 
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With a gun in his back, the chips were down for Gus— 
but an old poker player never forgets how to bluff “ 


Gus Does It 
by the Numbe 


By Martin Bunn 


weary eyes focused on a silhouetted 

figure waving its arms in the road 
ahead. “Trouble,” muttered the Model 
Garageman as he peered through the 
windshield of the service truck into the 
fast-setting sun, The road was a lonely 
one, five miles off the main highway. Gus 
had been out on a farm all afternoon lend- 
ing a hand with a balky tractor engine. 

Pulling closer to the waving figure, he 
saw a late-model car, hood raised, stalled 
in the driveway of the old Lakeside Mo- 
tel. Gus slowed down and resigned him- 
self to a late supper. A thought twitched 
in his mind that the Lakeside was ordi- 
narily deserted at this time of year. The 
elderly widow of the former owner lived 
there now and rented the somewhat run- 
down cabins occasionally to fishermen or 
hunters. 

Gus eased to a stop and grinned down 
from the truck. “What's the matter, friend, 
no rooms available?” 

The arm waver turned out to be a 
burly character who evidently didn’t ap- 
preciate Gus’s genial approach. “Me and 
my partner were just leavin’,” he ex- 
plained, “and this crummy car won't 
start. Then we get it started but it kept 
dyin’. We just made it in here last night.” 

Gus was about to offer his services 
when a smaller man got out of the ailing 
car and came over. “Come on, Mike,” he 
said unpleasantly, “don't mess with’ this 


Riese esiccns Gus Wilson’s 


“Tl write down what I need,” Gus said. 
“You can take it to her and ‘tell her I'm 
too busy working on the car to call.” 
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blacksmith. You can smell the horse on 
his truck.” Gus hadn’t noticed it, but the 
truck did bear a faint memory of its visit 
to the farm. 

“Sorry,” Gus grunted, and dropped 
the idling truck into gear. 

“Hey, hold it!” The big man’s voice 
cut into the roar of the engine. Gus’s 
jaw tightened but he stopped again. Big 
‘Mike waved the little guy back and spoke 
to Gus more persuasively. “Look, Mac, 
fix us up, will ya? We'll pay overtime and 
your boss won't even need to know.” 

“Skip it,” Gus said. With a feeling that 
he was acting against his better judg- 
ment, he slid down from the truck’ with 
his tool kit. 


TLE NOTED the make, year and model 

of the car, then casually opened the 
gas cap and flicked the beam of his flash- 
light down the filler neck. This brought 
an outburst from the smaller man. “Hey, 
do we look stupid? There’s a full tank 
there.” Gus nodded and said nothing. 
Slipping into the driver's seat, he started 
the engine, with difficulty, listened brief- 
ly to its shaking and throbbing, and 
walked around to wiggle under the up- 
raised hood. Reaching for his screwdriver, 
he quickly twisted the latches that held 
the distributor cap, lifted the cap, and 
shot his light at the exposed breaker 
points. 

Mike leaned over the fender, his mas- 
sive shoulders cutting off the little re- 
maining light. “Look here,” Gus said, as 
he probed between the points, “you've 
got to have a new breaker assembly. 
‘These points are burned blue.” 

“Yeah,” the big man’s jaw was hard, 
“and I supose you just happen to have 
a set on that truck?” 

“No, I don’t,” Gus said mildly, “but I 
can phone my partner to run them out in 
about 15 minutes.” He thought a moment. 
“Better see what made them burn so bad 
before I call. Might be something else 
we'll need.” 


A QUICK check under the hood showed 
the wiring to be in order. Gus then 
poked and prodded briefly under the 
dash panel, and a low whistle slipped 
past the stem of his cold and battered 
pipe. He knew suddenly that he was in 
very real trouble. He tried to conceal his 
discovery, but the two men seemed in- 
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stantly aware that something was up. 

“Fix it up, and no monkey business!” 
Mike was now pointing a large automatic 
pistol dead center at Gus. 

Gus shrugged helplessly. “I'll still have 
to call for the new points.” 

“You ain't callin’ nobody! Just fix it,” 
Mike demanded. 

Gus's heart started to pound. Now he 
had to bluff, “All right, fix it with that 
gun, if you can.” He took a deep breath. 
“If you don’t want me to call for parts, 
ask the lady who runs this court to do it 
for you.” 

The little man swore. “How could the 
old dame call? She don't know from 
nothin’ about cars.” 

Gus explained it carefully, as though 
talking to a child. “Look, I'll write down 
what I need. You can read it, take it to 
her, and tell her I'm too busy working 
on the car to call.” Gus Wilson was an 
old poker player; he pushed another chip 
into the pot, “You afraid of an old 
woman?” 

Mike’s lip curled. “ 
It better not be a trick. 


zimme the dope. 


'US scribbled a few words on an enve- 

lope he'd used for the day's book- 
keeping, resolved that he’d forget all ac- 
counts involved if he lived through this 
mess. He'd scarcely finished writing when 
the hamlike fist grabbed the envelope. 

“What's all this junk?” Mike exploded. 
“Bring new points for '57 Ford V-8 to 
Lakeside Motel. Is 2 hot on 184349?’ 
He shook his head. “Sounds fishy to me!”” 

Gus gestured impatiently with his flash- 
light. “It’s near closing time. My partner 
will be gone in a few minutes. All the 
message tells him is that I need points 
and I want him to check the shop manual 
‘on the ignition circuit. That's the part 
number of the coil. Do you think I re- 
member all that stuff on these cars?” 

Reluctantly, the big man nodded at 
Gus. “Keep the rod on him,” he said to 
the little guy, and strode rapidly toward 
the motel office. Gus tapped out his pipe, 
looked away from the baleful eye of the 
automatic and tried to think. 

Mike was back too quickly. “This 
deal’s no good. The old girl calls and 
right away this guy asks a lot of ques- 
tions. Didn’t sound like he knew about 
no part numbers or nothin’.” 

Gus knew his life probably depended 


on Stan Hicks’s being on the ball. “Stan 
said _he’d come out, didn’t he?” 

“Sure,” Mike said. “He's comin’, but 
Buster, we ain’t gonna be here. Either 
you're gonna get this car going, fast, or 
we're takin’ your truck. It’s slow, but it’s 
better than walkin’.” 

Gus searched in his tool kit, finally 
came up with a point file. Working as 
slowly as he dared, he filed and set the 
points. The contact metal was almost 
gone. “T’ll have to time it by ear,” he said. 
He started the engine and 
made a few adjustments on 
the distributor. As he 
straightened up, something 
exploded behind his ear. 

A flashing red light 
brought Gus back to con- 
sciousness. The police spot 
flashed painfully in his 
eyes, then flicked off as 
Jerry Corcoran’s patrol car 
with Stan Hicks in the 
right-hand seat pulled to a 
stop. “You all right, Gus? 
Which way did they g 

Gus grinned weakly. “I’m 
still kicking. I think you'll 
find them about a mile 
down the road with car trou- 
ble. Watch ’em—they’re 
armed.” His warning was drowned in the 
roar of the Interceptor engine as Jerry 
took out. 

Minutes later, he was back. “State 
boys got your friends, Gus—I’d radioed 
ahead.” 


[ATER with a small white patch behind 

his ear and a sandwich in his hand, 
Gus Wilson gave his story at headquar- 
ters: “When I couldn't figure out why 
the points were burned so badly, I started 
checking the current supply to the coil. 
Like most 12-volt systems, this one has 
a resistance in the primary lead so the 
coil gets only six volts for normal run- 
ning. When you turn the ignition key 
to start, you cut out the resistance by 
means of a second lead at the back of the 
switch and give full voltage to the coil for 
good starting. 

“On this car,” Gus continued, “I could 
see some tool marks on the back of the 
switch, and the wires were connected to 
the wrong terminals so the coil and points 
got double voltage all the time. I figured 


these fellows probably stole the car by 
jumping the ignition.” 

“That's right,” Jerry cut in. “They're 
the prison escapees we've been after . . . 
What then?” 

“Afterwards, while they were holed up,” 
Gus said, “they either jimmied the switch 
up to work with a key, or installed a 
stolen one.” 

“Right again, probably,” Jerry said. 
“The little guy is a lock expert.” 

“Anyway,” Gus said, “they knew I was 


on to them. And I had to figure some 
way to get help.” 


TAN HICKS laughed. “You sure had 
me going. I finally decided that phony 
part number might be an engine number, 
and that ‘hot’ was good slang for ‘stolen.’ 
That's when I called Jerry to check.” 

Jerry nodded. “And the number two 
meant two persons, which was all it took 
to piece the puzzle together. I'm glad 
you're on our side, Gus.” 

Gus yawned. “I’m on your side all the 
way, Jerry, but if you'll excuse me I'd 
like to be on my back in bed for the next 
few hours. It’s been a long day.” 

“One more thing, Gus,” said the state 
trooper. “How'd you know that car would 
stop within a mile or so? They coasted 
right up to our road block.” 

Gus laughed. “I just pulled the coil 
lead around the exhaust manifold and 
reconnected it. As soon as the manifold 
got hot, the insulation burned through 
and grounded out the ignition.” END 
NEXT MONTH: Gus treats spring fever. 
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Short Cuts 


and Tips 


FROM PS READERS 


Scissor Grips Reach 
Topmost Kitchen Shelf 


Now my wife has no more trouble 
plucking things off high kitchen shelves 
than a grocer with one of those long 
poles. I cut the handles for the 
grippers from a single 3”- 
of 14” plywood, Pivot holes 
drilled off-center to improve gripping 
action. The two pieces were joined with 
a \%”-by-%” stove bolt, A flat washer 
on the bolt, between pieces, keeps them 
apart 

c 


pper jaws were cut from two %”- 
pine blocks and faced with 1%” 
(I could have glued on strips of 
rubber or sandpaper instead.) ‘The jaws 
were notched so that they would line 
up evenly when they were attached. 
Ronald L. Anderson, Minneapolis. 


by 
cork. 


Blocks Staked in Place Make Handy Concrete Forms 


A metHop I use to build foundation 
piers can be used in other concrete work. 
I fill a hole 3’ deep and 20” in diameter 
with concrete, to ground level. Then I 
set four concrete blocks around this, driv- 
ing stakes along the outside of the blocks 
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in order to hold them corner-to-corner. 
After checking the blocks with a level 
I pour concrete inside the form. A form 
two blocks high can be made by binding 
wire around the top tier to prevent spread- 
ing—R. S. Wilkes, Keuka Park, N. Y. 
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Old Iron Becomes an Anvil 


Save the baseplate next time you throw 
away a worn-out electric iron. Bolted to 
a base of glued-up scrap lumber, it be- 
comes a sturdy bench-top anvil that can 
be used for a variety of small jobs— 
Frank A. Javor, Newark, N. J. 


Sling Eases Battery Handling 


I carry the battery to and from my 
motorboat in a handy sling. It’s a scrap 
of old rug to which my wife sewed leather 
handles, using strong thread. Lugging the 
car battery with the carrier is just as 
easy.—Lee H. Schrimpf, Tulsa, Okla. 
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Short Cuts 


and Tips 


Stop Holds Roll 
of Wallpaper Open 
Trimminc wallpaper is 
much easier since I made a 
stop to keep the roll from 
rolling up. I set a yardstick 
between two upright clothes- 
pins. My clothespins were 
pushed into holes drilled in 
the cutting-board top; they 
could just as well have been 
screwed to the sides of the 
boards.—Victor H. Lamoy, 
Upper Jay, N. Y. 


eee Next Month. ooccccccccccccccccccccccccnssacesssesesnaeuens 


The Know-How 


Paint Your House 


For a second bonus booklet on house paint- 
ing, a companion to this month’s “Before 
You Paint Your House,” be sure to get April 
Porutar Science. Easy-to-follow drawings 
and text tell how to do the actual painting. 


: You'll Need When You 
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Felt Washer Oils Chassis Punch 

A cuassis punch, used to cut holes in 
thin metal, such as radio chassis, should 
be kept oiled both in use and in storage. 
To assure constant lubrication, cut a 
felt washer to fit on the punch shaft in- 
side the die, and soak it with penetrating 
oil. The washer won’t interfere with 
use.—Ken Murray, Colon, Mich. 
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Hanging Pictures Flat and Level 

Here’s a way to hang pictures flush 
against the wall so they'll stay level, too. 
Cut or rout a slot along the back of the 
picture frame’s top piece and drill a 
vertical hole at each end of the piece. 
Slip the slot over screw eyes on the wall 
and drop a pin through each hole-and- 
eye pair—Robert Emery, Lock Haven, Pa. 


It was 4 A.M. in the parking lot and the tires 
got talking. 

“Boy, it's tough,” said the left rear. “Car- 
rying car tonnage at 70 M.P.H. is bad enough 
without the driver punishing us, too.” 

“Yeh, sudden starts, stops and fast, sharp 
turns grind off rubber,” said the right rear. 

“Banging and scraping against curbs and 
rocks is bad,” added the right front. “And 


TIPS FROM — 
TEXACO 


under-inflation shortens our lives.” 

“Yes,” replied the left front. “And the 
front wheels have excessive toe-in that's 
scraping us to the cords. When I blow the 
boss won't like it.” 

Smart drivers save. They have their tires 
checked (and rotated) regularly by their 
Texaco Dealer . . . and they buy their new 
tires from him — and batteries, 100. 


Why smart drivers don't get tired! A rough-rid- 
ithout your knowing why. It's 
worse if you get squeaks and rattles. That's the reason 
Texaco developed cushiony, smooth-riding Marfak 
chassis lubrication. Makes riding and handling easier 
and safer. Marfak seals itself in against dirt, dust and 
splashed water. Protects against wear. See your Texaco 


ing chassis tires you, 


Dealer — the best friend your car has ever had. 


uted in Canada, Latin Ameri 
- METROPOLITAN OPERA radio broedcosts Saturday alternoons, ABC. 


‘THE TEXAS COMPANY 


DEALERS 


iN ALL 40 STATES: 


ond Africa. 
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Short Cuts 


and Tips 


Drawer Pull Is Radio Handle 

Movinc our small radio is no longer an 
awkward operation since I put a handle 
on it. After removing the chassis from 
the cabinet, I drilled two holes on the 
center line of the top for mounting screws. 

dresser-drawer pull, held in place by 
the screws, provided the sturdy handle. 
—R. A. Marquardt, Baraboo, Wis. 


Push Pins Speed Lettering 

A sian painter I know doesn’t wait for 
one side of a sign to dry before starting 
the other. At each corner of the first side 
he sticks push pins, as spacers to keep 


wet paint from smearing on the work 
table.—Victor H. Lamoy, Upper Jay, N.Y. 


PUSHIN 


Half-Shelf for Cups Leaves Back 
Cups are up front 
within easy reach on 
a special cup shelf I 
built between two nor- 
mal-height ones. It’s 
shallow enough so that 
we can still store dish- 
es behind it. Wire rails 
keep the cups from 
falling off the back of 
the rack onto the shelf 
below.—Richard Le 
fever, York, Pa. 
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Plastic Bag Keeps Off Paint 

I save those light plastic food bags for 
paint shields. Before starting a messy 
paint job I slip my hand into one. It’s 
roomy enough to let air circulate and 
saves me a hand-cleaning chore later — 
Ken Murray, Colon, Mich. 


of Cabinet Clear 


p AL 


BPS Bs 


It's an 8” SAW « It’s a 12” SANDER « It's a 28” LATHE - It’s a HORIZONTAL DRILL— 16/2” VERTICAL DRILL 


Companion to the Incomparable Shopsmith Mark 5! 


Here's the new SHOPSMITH everyone can afford! 
The all-new MARK 2 is still the famous 5-in-1 
power shop that has made SHOPSMITH the most 
wanted power tool in America. It gives you all 
the big capacity power tools you need to build 
your woodworking projects from start to finish 
—does hundreds of operations! See this rugged, 
all-new SHOPSMITH demonstrated at your lead- 
ing hardware or department store, lumber yard, 
or Montgomery Ward. (Price does not include 
motor and bench.) 


@r.u.nee. 


FREE Catalog! 
mail coupon 

fo plant nearest you! 
MAGNA POWER TOOL CORP. 
Dept. 100PS, Box 288, Ft. Wayne, Ind. OR 
Dept. 104PS, Menlo Park, Calif. 


Pease mail me your razz catalog on the all-new 
suorsurr Mi 


wane, 


AponEss —————— 


ony. 


onR__staTe__ 


If you now own a sworsurru—is it a 1oen__or Mark 6__ 
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Short Cuts 


and Tips 


Carton Keeps Paint Off Floor 
Wuen painting indoors, hunt up a 
medium-sized carton with sides about 6” 
high and a flat, solid bottom. Put the 
paint can, brushes and other equipment 
in it and it will protect the floors and 
furniture from spatters, spills and other 
mishaps.—IF’. R. Talbott, Lake Worth, Fla. 


>>>WaeEN a photographic tray gets 
stained by developer I clean it without 
scrubbing. First I wash it with a few 


ounces of a 10% potassium permanga- 
nate solution—just enough to cover the 
tray’s surface. This is followed by several 
ounces of ordinary hypo solution, then a 
water rinse. Hypo removes any potas- 
sium permanganate stains from fingers, 
too.—Eugene Hanson, Los Angeles. 


Z 


Tab Is Handy Thumbtack Lifter 


A tas of cellulose tape stuck to the 
head of a thumbtack gives me a better 
grip when I push it in and pull it out 
frequently. I fold a 2” length of tape 
around the tack head, sticking the two 
halves to the tack and then to each 
other.—W. H. McClay, Pasadena, Calif. 


>>PPaint radiators when they're only 
moderately warm, rather than stone cold 
or very hot. Moderate heat tends to bake 
the paint on, giving you a long-lasting 
finish, while extreme heat cracks the 
finish.—R. B. Ashley, Jacksonville, Fla. 
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>>>Prvine off and hammering on the lid 
of a glue can becomes a nuisance when it 
must be done frequently. Eventually the 
lid gets bent and lets air in, drying up 
the contents. 

I replace the metal lid with one of 
waxed paper, glued over the opening. To 
use the glue I rip off the paper; to cover 
it later I stick on another waxed-paper 
lid.—Robert Beasley, Jackson, Mich. 


Strap Prevents Hammer Marks 
I paive finishing nails without denting 
the wood surface. After starting the nail, 
I slip a strap with a "-diameter hole 
over it. Now the nail can safely be driven 
flush with the leather strap and fin- 
ished with a nail set. My strap is an old 
belt.—R. T. Gidley, Dallas, Tex. 


>>> A spor of grease rubbed on the rough, 
inner surface of a camera’s groundglass 
makes it seem more transparent. I find 
that this improves focusing when a sharp 
image is important, as, for example, in 
copying —E. Manson, Santa Barbara, Calif. 


make this “dream shop” 


You can own a shop as good looking, and 
good to work in as this one. Designed by 
Delta experts, it offers a big, T-shaped 
work bench, revolving tool rack, hide-away 
drawing board and many more unique 
convenience features. And New Advanced 
Design Delta Homecraft Tools (with excit- 
ing new styling by Raymond Loewy Asso- 
ciates, Inc.) give you power and precision 
you normally expect only in industrial 
tools costing twice as much! 


START THIS SHOP FOR $17.10 DOWN 


All you need to actually start building 
this shop is a Delta 9” Tilting Arbor Saw 
—basic tool of all woodworking—and you 
can have it delivered for as little as $17.10 
down! Later you can add other New Ad- 
vanced Design Delta tools—11” Drill Press, 
4” Jointer, 10’ Band Saw, Shaper, 14/11 


TA HOMECRAFT 


TOOLS 


come true in your home 


Lathe, 16” Scroll Saw, and Bench Grinder 
—to complete your shop. 


FREE WORKSHOP PLANS are yours for the 
asking—complete with bills of materials 
and easy-to-follow instructions, Write: 
Rockwell Mfg. Co., Delta Power Tool Div., 
504-C N. Lexington Ave., Pittsburgh 8, Pa. 


Do it now—and see all the New Advanced 
Design Delta Homecraft Tools at your nearest 
Delta Dealer, (listed under “TOOLS” in the 
Yellow Pages) or at leading Department, 
Hardware and Building Supply Stores. 
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Short Cuts 


Checkers on Dowel Space Ties 


Drittep checkers glued along a wood 
coat-hanger dowel form a handsome tie 
rack that permits you to space your ties 
neatly. Capping each end of the dowel 
is a pair of checkers, glued together and 
drilled part way through. Shallow grooves 
are chiseled in the meeting faces of these 
to accommodate the coat-hanger wire, 
bent to form a hanging bracket. Curl the 
ends of the wire, as shown, to take 
mounting screws.—Frank Shore, NYC. 


>>>Tips and articles of special interest 
are always easy to find again in my back 
copies of PS. Before filing a new issue 
away, I type the names of these items 
and their page numbers on a small sheet 
of white paper. I paste this on the lower 
left-hand corner of the back cover.— 
Curtis L. Bader, Oyster Bay, N.Y. 


Roller Soaks Off Wallpaper 


A paint roller is handy, too, for soak- 
ing old wallpaper to make it come loose. 
I dip the roller in warm water and run 
it up the wall section by section, prying 
the paper off before it can dry again. The 
roller’s width gives a broad sweep, cutting 
the work and mess down to a minimum. 
—Frank A. Javor, Newark, NJ. 
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b>>WaeN I have a messy tarring job to 
do I buy a dipper at the junk yard for a 
few cents. It's the headlight reflector 
from any pre-World War II car. It costs 
so little that it can be thrown away after- 
ward. I seal up the bulb and rivet holes 
with solder and attach a broomstick 
handle.—Robert Beasley, Jackson, Mich. 


No-Tip Stand Holds Ink Bottle 


I Mabe a simple ink-bottle stand by 
drawing a circle in the center of a 4” 
cardboard square, using the bottle as a 
template. After making a series of knife 
cuts across the circle’s diameter, I slipped 
the card over the bottle and taped them 
together. Bottom braces were also taped. 
—A. V. Malone, Glendora, Calif. 


That's right. Carburetor cleaning used to be a long, costly job. 
Today, it takes minutes. That's why the scene above is a familiar one 
in thousands of service stations and service shops. GUMOUT and 
the handy GUMOUTER Service Kit does the job in 20 minutes— 
and the carburetor stays right on the engine. You get a better 
tune-up job—and_save money too. Ask your serviceman to give 
your car this quick, complete carburetor clean-out. Makes every 
car run better. 


GUMOUTER Service Kit No. 610. The same kit your serviceman uses 
to clean your carburetor, Send for FREE 46-page Carburetor Handbook. 
It’s Ful of helpful information about your car’s fuel system, 


YOU CAN CLEAN YOUR CARBURETOR, too . . . simply by adding 
GUMOUT to your gas tank regularly. It cleans as you drive. Available 
at auto supply stores, or wherever automotive products are sold. 


THERE'S NOTHING LIKE ITE 


GUMOUT DIVISION 


ania Refining Company * 2670 Lisbon Road, Cleveland 4, Ohio 
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Short Cuts 


and Tips 


Ice Cube Licks Stamp Chore 

Nexr time you have large batches of 
thank-you notes or other letters to mail, 
save your tongue and “lick” the stamps 
the easy way. Put an ice cube on a sau- 
cer or in a heavy glass furniture cup and 
rub the gummed side of the stamps over 
the cube.—Lester Victor, Syracuse, ". 


ww 


‘ BREAK OUT 
Pant oF 
Beock 


Concrete Blocks Support Posts 
AN ELEcrrIc fence will be anchored 
securely, but still be portable, if you 
set the upright posts and the corner 
braces inside concrete building blocks. 
Where—as at corners—you want to wedge 
in a brace, break away the wall between 
two openings in the block to make one 
large hole.—Jay Lambert, Albany, N.Y. 


Can Doffs Its Lid for Stool 

WueN bulk coolers replaced milk cans 
on a Kent, Conn., farm managed by 
Frank Miller, he sal- 
vaged one of the can 
lids and riveted legs 
of 1” strap iron to it 
to make this comfort- 
able milking stool. It 
stands 11” high with 
its feet spaced 11” 
apart and the legs 
braced with 4” strap. 


228 porutar science 


Clothespins Make Cutter Stops 

Prastic clothespins serve as stops on 
my photo trimmer. Angle irons mounted 
on each side of the board support a 14” 
rod over the ruler. Depressions in the 
back of the pins grip the rod, but I can 
move them back and forth to any setting 
I want, or flip them back out of the way. 
—W. G. Waggoner, Sacramento. 


Grip Keeps Paint Off Hands 
You can keep your 
left hand free of 
daubs when painting 
a picture frame if 
you tack a strip of 
thin wood across the 
back. The convenient 
handhold makes it 
easy to grip and po- 
sition the frame for 
the brush.—William 
Swallow, NYC. 


NEW! 


all new 


PERMA-GRIT 
hand sander 


REVOLUTIONARY NEW DISCOVERY  ~<t'vertshopus 


a a ae Here’s the sander to beat arm weariness and sanding 
THE MIRACLE OF boredom. A handyman’s tool for sanding wood, wall- 
PERMA-GRIT board, plastics or drywall joints, With a sanding sur- 
stsimsoianaebiae sed: face made of particles of tungsten carbide brazed to a 
{ry’s jhardent  metal—haw thin, steel sheet. When clamped to its sanding block, 

ok Leen, uae On press: the sheet gives a cutting surface that removes stock 


twice as fast as any sandpaper! The exact spacing of 
the grit minimizes clogging. Deposits from gummy 
woods that ruin ordinary sandpaper are quickly re- 
moved with a wire brush or solvent. The Perma-Grit 
sander is sharp. Cuts fast all during its lifetime. Out- 
lasts hundreds of sandpaper sheets. It’s all here in 
one kit—1 Perma-Grit Sander, 1 Medium-Grit Shoe, 
1 Fine-Grit Shoe—only $3.45. 


ee eee 


AVAILABLE AT YOUR HARDWARE, LUMBER OR PAINT STORE 


PenUA-GRT WHEEL 
PERMA-GRIT FILE 


Pi 
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Short Cuts 


Why Not Burn Off 
Cable Wrapping? 

To REMOVE the cotton 
wrap without fraying when 
preparing microphone cable 
ends for fittings, pull the 
excess out away from the 
cable and light it with a 
match. Just before the flame 
reaches the insulation, blow 
it out, You'll find that this 
method also works well 
with cellulose wrap—Hugh 
Lineback, Stillwater, Okla. 


I Made a Screw-Eye Wrench 

TwistING heavy screw eyes into wood 
can be tough on fingers. So I made a 
wooden holder that speeds up the job 
and makes it less painful. The screw eye 
fits into a slot cut in the end of a dowel_— 
Harold Keepers, Philadelphia. 


Tin-Snip Blade Reams Pipe 


Aumosr every pipe-fitting job around 
the house, or on your car or boat, calls 
for reaming. If you don’t have a reamer, 

try the tin-snip way. 
Open the blades at 
right angles to each 
other and insert one 
of them in the pipe. 
Use the cutting-blade 
handle to keep the 


& blade steady while 

“© you are turning the 

e = ©?" pipe with your other 
- os hand.—Ed_ Packer, 
= Pompano Beach, Fla. 
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Tube Base Holds Hot Iron 

A HANpy support for the tip of a hot 
soldering iron is the base of a burned- 
out radio tube. Break off the glass en- 
velope and the inside elements. The 
prongs on the tube’s base keep the iron 
from rolling.—Ken Murray, Colon, Mich. 


Fence Rail Removes for Mowing 
Ir you're planning a fence around 
your house, consider building one in sec- 
tions—fitted with L hooks—that can be 
lifted off the sup- 
porting posts. When 
you cut grass, the 
sections can be re- 
moved to let the mow- 
er through. You'll 
do a better paint job, 
too, on a fence that 
can be placed conven- 
iently flat on a pair 
of horses.—Richard 
Lefever, York, Pa. 


Sealed Power's 
NEW STAINLESS STEEL 
OIL RING 


U.S. PATENT NO. 2,789,872 


WAS PROVED AND APPROVED 
AROUND THE WORLD 


WITH FO R D 


Deserts—mountains—rutted roads—sandy trails— 
heat—cold—great cities—tiny villages—through all 
these around the globe, the 1958 Ford was tested— 
and came through with flying colors. 

Also triumphant in the Ford engine were new 
stainless steel oil rings and associated compression 
rings by Sealed Power—setting their own records 
for performance, reliability and economy—the 
SEALED POWER SS-50U does things no other 
ring can do. 


SEALED POWER CORPORATION 
MUSKEGON, MICHIGAN 
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Short Cuts 


and Tips 


Indoor Clothesline Hooks On 


Wuen freezing weather makes outdoor dry- 


ing impossible, here's a good way to rig a tem- 
Fasten large screen-door 
hooks on each end of the clothesline so they'll 
fit into permane>t screw eyes in the wood- 
work.—Victor H. Lamoy, Upper Jay, N. Y. 


porary line inside. 


BR 
Gey * 
ter! 


Tape on Brush Cleans Records 
AN artist's brush with a piece of cellu- 
lose tape stuck on it makes a simple and 
effective cleaning tool for hi-fi records. 
The tape is pressed on so that about 1/,” 
of it overlaps the bristles. As the record 
turns, dust raised from the grooves is 
picked up by the flap of tape. When this 
flap loses its stickiness, cut it off and 
move the tape down to provide a fresh 
flap.—Dr. John A. Passoni, NYC. 
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>>> I can sharpen saw-blade 
teeth more accurately with 
the tang of a triangular file 
set into the end of a wooden 
pistol grip. The grip—mine 
came from a keyhole saw— 
helps maintain the right fil- 
ing angle easing the job.— 
M. H. Prior, Cornelia, Ga. 


>>»THE film cement used 
to splice movie film won't 
dry up in the bottle if you 
seal the bottle inside a 
slightly larger glass jar 
between uses.—Kurt U. 
Krohne, Bellmore, N. Y. 


Flooring Guard Stops Dents 

Finisi flooring stays dent-free when I 
nail it because I cover each board with a 
movable guard. The guard is a 6” length 
of angle iron, shortened on one side to 
slide along the tongue of a plank. Nails 
are hammered into place through a notch 
cut in the middle of the short side. They 
can safely be hammered in flush with the 
guard, then driven home by a nail set— 
N. M. Pittman, Overton, Tex. 


a 
v5 ‘The 


Rips and crosscuts fast! 


Here’s why the DISSTON 


VERSATILE: No other saw—regardless of 
price—can do so many jobs so well. Orbital cut- 
ting at 3800 strokes per minute, gives the D-23 a 
fast, professional cut in wood, plywood, plastics, 
floor tiling, laminated paper and cloth, nylon and 
plexiglas. It zips through steel and aluminum 
plate, angle iron, all types of pipe and tubing. 
Famous Disston special purpose saw blades come 
with this saw. Blade changing is easy, quick. 


Zips through 2 x 4s at 45* angle! 


The most usable power saw 


you can own 


DESSTON D.23 
ELECTRIC HAND SAW 


Cuts 


steel, %" aluminum! 


-23E is tough, fast, accurate! 


RUGGED: Like all Disston saws, the D-23 is 
built to last a lifetime! It’s lightweight, yet de- 
livers more actual cutting power than any saw 
of its type. It’s the only power saw of its type 
with 100% ball and needle bearings. Hardened 
helical gears also provide added years of service. 


FULLY GUARANTEED: With 4 blades, rip 
fence and detachable 10-foot cord... $98.50. 


pore -- - - - - 5 


PORTER COMPANY, INC. 


CISSTON DIVISION 


Please send me the free “Disston Workshop Manual No. 1" which explains 
operation of the versatile D-23 Electric Hand Saw. 


I 

H.K. 

1 \ 415 Tacony, Philadelphia 35, Pa. 
I Sirs: 

1 

I 

! Nam 

1 

1 Address 

1 City. 


_Zone. tate. 


| FREE SHOP MANUAL 


ee ee | 
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A screen so fine it “holds” water can’t stop 
the flow of this metal powder for bearings. 


‘Yet each dust-like powder particle is a carefully 
proportioned alloy of copper (for strength) ‘and 
for fine performance! 


(for softness) . . . 


Another ri 


FEDERAL-MOGUL means 
FINE PERFORMANCE! 


We make millions of copper-alloy and 
other types of bearings each year for the 
engines of new cars, trucks, buses, farm, 
industrial and commercial equipment. 
We make additional millions each year 
to supply the nation’s mechanics with 
the replacement bearings they PREFER 
to use to restore like-new power, pep 
and economy. If your engine needs recon- 
ditioning, remember 
Federal-Mogul bear- 
ings are engineered 
for the job. Ask 
your mechanic! 


Masur 


[oe an | 


CINE Hen NGS 
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Facts on Correspondence Schools 
(c ed from page 131) 

“. . . course spends too much time on 
theory.’ 

Just one man complained about mis- 
leading advertising. A very few said that 
their courses were not up-to-date—and ex- 
actly the same number said that their 
courses were up-to-date. 

What employers think. Failure to 
achieve recognition for valuable training 
was the correspondence graduates’ most 
frequent complaint. So PopuLAR SciENcE 
followed up this point by checking with 
employers themselves. 

We asked leading personnel executives 
what weight they gave to correspondence 
training when making promotions or hir- 
ing new employees. The answers suggest 
four different employer attitudes—not 
clear-cut, but tending to shade one into 
the other. 

1. Any kind of education is a good 
thing: These very liberal companies be- 
lieve that any effort of an employee to 
improve himself helps the company, too. 
They encourage, recognize and support 
all forms of employee education, in any 
subject, with any kind of school. 

2. Each case is individual: The man 
is judged as a whole. His experience, per- 
sonality and education are all taken into 
account. And the quality of the school 
is not overlooked. One personnel director 
mentioned the difficulty of making this 
kind of evaluation for correspondence 
schools. 

3. Limited approval: Correspondence 
study is accepted, but training in a resi- 
dent school is plainly preferred. 

4. Outright disapproval: A few compa- 
nies consider correspondence training def- 
initely inferior, and refuse to recognize it 
except in unusual circumstances. 

A major industry-labor organization 
surveyed 155 big and small firms that fi- 
nance education for their employees, 
found that nearly two out of three in- 
cluded correspondence schools in their 
programs. (For comparison, three out of 
four of the companies included regular 
college courses.) 

What it means to you: The Poputar 
Science research suggests three major 
points for you to remember when you 
consider a correspondence course 
for yourself: 

1. Don’t expect miracles. Correspond- 


Brand new...and 
bred for action! 


‘This is a very special car for 
special people with very 
ticular requirements. We'll 
grant you it is as sleekly hand- 
some a machine as ever whis- 
pered down a boulevard, with 
an individual flair that is 
shared by no other. And we'll 
also concede that its road man- 
ners are impeccable, that, it 
moves with a glove-leather 
suppleness that Is obedience 


: personified. 
But the real difference be- 
r ‘tween the 1958 Corvette and 
any other American car is this: 
It is an authentic sports car, 
Under that wind-sculptured 
aah 

LORVETTE 

oom 


by Chevrolet 


shape is a superb sports car 
chassis with almost incredible 
road-holding and balance; 
under that low-raked hood is a 
sports car V8 with almost in- 
credible urge and capacity. 
You think “incredible” is too 
strong a word? ... Try it and 
see! . . . Cheorolet Division of 
General Motors, Detroit 2,Mich. 
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TRADE-IN OFFER 


trade-in allowance 
for your old torch* 
toward this modern 


BERnz()mATiC 


All-purpose 


PROPANE TORCH KIT 


Regular retail price. a8 
Px cae LESS YOUR TRADE-IN... 1.00 


aS, wy $ F788 
a 7 


sole, Bulone, 


Here's the 
dreds of times—for home 
and auto repairs, thawing 
“wt frozen pipes, hobbies, start- 
ing, charcoal, fires, laying 
asphalt tile, electrical wor! 
etc. Torch lights with flick 
of a match. Burns clean 
without soot. Plenty of 
heat. Up to 2300°F! Safe, 
disposable fuel cylinder. 


ance if you clip 
it to your lee 
give you this $8.88 


torch kit for only $7 
(See pages 62-63 H.I.C. $125,000 Contest) 


Rochester, N. Y 


Inc., 


Otto Bernz Co 
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Facts on Correspondence Schools 
ence schools cannot deliver success auto- 
matically. 

2. Be prepared to work hard—and 
steadily. You'll go faster if a knowledge- 
able friend can help you over the rough 
spots. And practical experience in the line 
of work you're studying will be valuable. 

3. Make sure your employer (or the 
employer you hope to acquire) will ac- 
cept your training at its real value. Some 
fields are especially receptive: utilities 


| (electric, gas, telephone and railroad), 
| textiles, accounting. 


Keeping those points in mind, you 
should get out of a correspondence course 
what you put into it. The big majority 
of graduates do indeed make more money, 
win promotions, find better jobs. 

‘The final questions we asked of corre- 
spondence graduates produced revealing 
answers: 

“Are you still studying?” 

Half said: “Yes.” 

And then: 

“If you had it to do over again, would 
you take a correspondence course?” 

Eighty-five percent said: “Yes.” 


END 


dwart marines 


LEATHERNECK instructors find that jum- 
bo mockups make it easier to demonstrate 
rifle functioning to rookies. Above are a 
Garand (left); two Browning automatics. 


Wine 


Stapling vs. spot welding 
T8% cost cut 


Stapling vs. wire twists 
60% t 


le a a aS PERISHABLE 


Stapling vs. tape Stapling vs. wire strapping 
1/l0th the cost ‘cost cut 


Win job recognition with 
cost-cutting stapling ideas 


Suggest an idea that cuts costs as it improves your 
company’s products or operations. It’s a sure way 
to win favorable attention from your supervisors. 


A Bostitch stapling idea may win recognition for 
you! There is a place for at least one stapling appli- 
cation in almost every business. Most companies 
have several fastening operations where Bostitch 
staplers and staples could do a better job, faster and 
at lower cost. 

Chances for suggesting stapling economies are 
excellent wherever you work. And Bostitch savings 
often run into thousands of dollars a year. Your 
employer is bound to take notice of you if you suggest 
a workable stapling idea. 

Start looking for ways to improve fastening in 
your company now. The check list will help you. 


Fasten it better and faster with 


BOSTITCH’ 


Stapling vs. hammer and nails 
‘50% cost saving 


— 


Stapling vs. plastic cord 
60% less cost 


HOW TO SPOT 
STAPLING APPLICATIONS 


Hi-Speed Production Fastening 
Think of Bostitch stapling wherever you see 
1 voting tape 
Cspot welding tacks or nalts 
screws or bolts solder 
Dialve or cement wire or sting 


1D preparing cartons for filling 
i sealing filed cartons 

lining oF padding crates 

applying shipping bills or tags 
Ci eonstructing pallets 


Packs 
Thi 


ing and Carding 

‘of Bostitch stapling for 

seating bags (cloth, plastic or paper) 
D mounting products on display cards 
fastening items to individual cards 

attaching separate parts to cards 


Office Efficiencies 
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Detroit Tackles Car Mufflers 

(Continued from page 154) 
bigger, raise compression ratios and 
use wilder cams; the chassis engineers 
beef up the frame to handle the longer 
wheelbase—and when they are all 
through, somebody has to find a place to 
tuck in the necessary parts to quiet this 
snarling monster and dispose of its 
fiery breath. 

The noise from an engine’s exhaust is 
not, as the popular explanation goes, due 
to the “explosion” of the fuel in the 
cylinder. What you hear is the pressure 
wave created when the exhaust valve 
opens and the high pressure inside the 
cylinder suddenly expands. It’s like 
popping the cork out of a champagne 
bottle. So the dimension of the noise 
problem depends on valve timing—on 
how much pressure is left in the cylinder 
when the exhaust valve opens. 

The classic way to silence the exhaust 
is to let these suddenly released pulses 
expand into a closed container, then 
bleed pressure in the container to the 
outside at a slow constant rate. But all 
variations on this scheme require large 
enclosed volumes to get adequate silenc- 
ing without excessive back pressure. 

Since there is no longer room under a 
modern car for large-volume mufflers, 
the designers have had to come up with 
an assortment of acoustic tricks that will 
do the job in a minimum space. Their 
jargon sounds more as if they were de- 
signing hi-fi systems or pipe organs than 
automobiles. 

The reverse-flow muffler, now stand- 
ard on all Detroit cars, is the result. It 
combines (1) gradual pressure release, 
(2) destructive interference of out-of- 
phase sound waves, (3) carefully tuned 
resonators. It puts sound waves to work 
at self-destruction. You can get a rough 
idea of how this works if you remember 
that sound is a wave motion. If you 
bring two waves of the same frequency 
together so that one zigs when the other 
zags, they will cancel each other out. 
Result: The modern muffler can effect 
better quieting than its bulky counter- 
part of a few years ago—even though the 
problem is tougher. 

It has one drawback, though, and this 
is something to keep in mind when you 
buy a replacement: It must be carefully 
matched to a particular engine and 
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Quaker State gives cleaner, smoother 
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Detroit Tackles Car Mufflers 
installation to be effective. Chrysler 
engineers say, for example, that when 
they make even a slight modification in 
the camshaft or change the length of the 
exhaust or tailpipe, they must alter the 
design of the muffler. 

Here’s why: Exhaust sounds have 
characteristic frequencies depending on 
engine r.p.m. The exhaust pipe behaves 
just like an organ pipe, acoustically. It 
has a particular resonant frequency de- 
pending on its length. When the engine 
speed produces this particular frequency 
the air in the pipe vibrates sympatheti- 
cally and magnifies the noise. The 
engineers refer to this increase in noise 
at certain r.p.m.’s as a “period.” The 
toughest period to cope with is the one 
that occurs at the fundamental frequency 
—a low frequency in the range of 60 to 
100 cycles per second. But they also 
happen at higher frequencies—harmonics 
that are multiples of the fundamental 
frequency. 

To kill this particularly annoying 
exhaust noise, a tuned resonator in the 
muffler is used to neutralize a specific 
frequency. A typical original-equipment 
muffler will have one or two low-fre- 
quency as well as several high-frequency 
resonators. 

Tuning these resonators is critical. 
For example, they must be adjusted with 
the gas in the exhaust system at operat- 
ing temperature. The tuning depends on 
the speed of sound, which varies with 
the temperature of the medium in which 
it travels. You can hear what happens 
when the resonators are only slightly 
off tune by listening to your exhaust 
when you first start up on a very cold 
morning. It will be substantially noisier 
until the exhaust reaches operating 
temperature. 

The auto makers have done a good job 
of quieting today’s stormy engines within 
the smaller space left by the low-slung 
styling. But they have been slow in ad- 
mitting the need for more durable 
materials in the exhaust system. Now, 
at least, they seem to be facing up to 
the problem: Lifetime stainless-steel ex- 
haust may be a selling point in 1959. END 
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Which Dishwasher for Your Family? 
(Continued from pase 162 


ment supplies hot air that’s blown over 
the dishes by a fan. 

Most dishwashers make the same ele- 
ment that heats the water heat air, too. 
The impeller revolves in an empty tub 
during the drying period, circulating the 
warm air upward. 

Pump or gravity drain? Water leaves 
a dishwasher by running out (gravity) or 
being pumped out. A gravity drain is the 
simplest and least expensive as far as 
the machine itself is concerned. But 


Next Month: Like to skim the waves 
in a speedy boat this summer—at half 
the usual cost? April PS tells you 
how to save by choosing a kit boat 
that you put together yourself. 


this puts the drain at too low a level 
to be connected to your sink and requires 
a separate drain below floor level. 

If the plumbing for a separate drain 
line would cost more than $20, you might 
consider paying that much additional for 
a pump. This will send the water out 
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YOU'RE A 
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through your sink drain line by means of 
a connection above the sink trap. Some 
makes supply a drain pump as standard 
equipment. 

Portables. To tap the vast market of 
apartment dwellers and house-renters, 
manufacturers offer a wide range of these. 

‘One group—Frigidaire, KitchenAid and 
Waste King—clothe their under-counter 
machines in portable attire and tag them 
at $40 to $60 more. But you can install 
these front-opening portables permanent- 
ly if you become a homeowner. 

Two other makers—GE and James- 
Universal—use the same mechanism and 
operating cycle as in their under-counter 
models, but add a lid instead of a drawer. 

Portables in the largest group are com- 
pletely different, in most cases, from their 
built-in mates. But they're very much 
alike mechanically, brand for brand. 
American Kitchens, Hotpoint, Kelvinator, 
Kenmore, RCA-Whirlpool and Westing- 
house sell top-loading machines that wash 
nine place settings with a plastic impeller, 
use 6.3 gallons of water. They cost about 
$200. END 
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right in 


HI-FIDELITY! 


Start with a JBL 0130—your basic loudspeaker. In 
to other high fidelity component is precision more 
important. The D130 is an unquestioned masterpiece 
of precision, without equal in advanced engineering, 
meticulous craftsmanship, and accurate reproduc- 
tion, The JBL D130 isthe only 15” extended range 
loudspeaker made with a 4” voice coil. When the 
130 is used alone, this makes for crisp, clean bass; 
smooth, extended highs. Later, when you advance to 
the ultimate excellence of a'JBL yy system, 
8402 JBL high frequency unit and dividing network. 
Then your JBL D130 will serve as a perfectly 
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What's Coming in Rockets 
[Continued from page 98} 


be assembled in the orbit. Fuel tanks sur- 
rounding a central structure would be 
jettisoned in flight as they empty. Chem- 
ical rockets would provide the thrust. 

Exploration beyond the moon—inter- 
planetary flight—calls for greater speeds 
than chemical propellants can achieve if 
it is to be practical. One reason: The vast 
distances involved make it necessary to 
cut down the time a crew would have to 
spend in cramped quarters, under taxing 
physiological, psychological conditions. 

If the planet Mars, for instance, is 
your destination, Ehricke explains, you 
don’t just aim your ship at Mars and go 
there by the shortest and most direct 
route. If you did, Mars would be some- 
where else when you got there, What you 
have to do is get your vehicle into a high- 
speed, precalculated, elliptical orbit so 
that you and Mars will arrive at the same 
place in space at the same time. 

One flight plan he has set up would 
be of about a year’s duration. This in- 
volves 150 days each for the journeys to 
Mars and back, plus a 60-day “capture” 
period orbiting around the red planet. 
This capture period is waiting time while 
Mars and the earth come again into cor- 
rect relative positions so that the return 
flight path will intercept the earth orbit. 
Otherwise, the ship would become a wan- 
derer, an artificial comet, lost to the 
earth forever. 

Although most of the time will be spent 
coasting through space, speed bursts of 
close to 20,000 miles an hour are needed 
to change direction and for orbit trans- 
fers, and perhaps as high as 30,000 miles 
an hour to escape the sun’s gravity. 

‘These speeds also bring Venus into the 
orbit of space travel. In fact, with Mars, 
Venus and the earth in an ideal config- 
uration, both of the planets could be 
visited in one sweeping, round-trip jour- 
ney. (The situation is so rare, however, 
that Ehricke doesn’t consider this plan- 
etary double header to be practical. ) 

To achieve these terrific speeds, his 
manned interplanetary space ships would 
get their thrust from a nuclear source 
which stores about 1,000,000 times the 
energy per pound of ckemical propellants. 
Actual exhaust velocity, however, would 
be only about four times as great. 

If this type of engine becomes avail- 
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What's Coming in Rockets 
able in time, Ehricke suggests that it 
be used for the second stage of earth-to- 
orbit space flight. It probably will be. 
Last November the Atomic Energy Com- 
mission announced that it plans to 
ground-test a nuclear-powered rocket en- 
gine in Nevada late this year. 
en man has completed his prelimi- 
nary reconnaissance of the inner solar 
system and is ready for a more thorough, 
detailed and extended exploration, Krafft 
Ehricke would have a more elaborate in- 
terplanetary space ship ready. It has crew 
quarters for at least eight persons in a 
horizontal gondola at the forward end 
of a 300-foot-long, tube-like structure. 
For crew comfort, it would be set in ro- 
tation to provide artificial gravity. 
While rotating in an orbit, say 1,000 
miles above Mars, crew members could 


Never Fail—Zone Your Mail 

The Post Office has divided 106 cities 
into postal-delivery zones to speed mail 
delivery. Be sure to include zone num- 
ber when writing to these cities; be 
sure to include your zone number in 
Your return address—after the city, 

efore the state, 


leave the ship for a closer look at the 
planet. They would do this by lowering 
themselves in cable cars, shielded against 
radiation, to the vehicle’s center of gravity 
and then launching themselves away from 
the mother ship in small, chemically pow- 
ered “satelloid” rocket scooters. Before 
returning to the earth orbit, one of these 
satelloid ships would be left behind to 
orbit around the distant planet as an 
unmanned, instrumented satellite, sending 
information back to earth. 

The inner solar system—the regions 
of Mars and Venus—appears to be the 
extreme limit that man can reach by 
means of propulsion systems now in use or 
in an advanced stage of development. For 
space exploration to the outer planets— 
Saturn and Jupiter—and beyond, more 
efficient means of power will be needed, 
such as ion- and photon-propulsion sys- 
tems. Both of these are under investiga- 
tion by the Air Force. 

But Krafft Ehricke feels that they are 
not yet ready for apatites by Practical 
spacemen of te 
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Russia’s Schools—and Ours 

[Continued from page 107] 
example, gives each and every student 
1,353 hours of classroom and laboratory 
instruction in the sciences. Many of our 
high schools teach no science at all; only 
a third of our high-school graduates have 
even studied science, and the maximum 
obtainable, with a few exceptions, is 756 
hours. (See PS, Nov. '57, “How Good 
Are the Science Labs in Your Youngster’s 
School?”) 

It is time we face up to the fact that 
few American students at age 21 or 22 
know as much after a four-year college 
course as most European secondary- 
school graduates know at age 18 or 19. 

There is much dissatisfaction with our 

schools today. Parents feel vaguely that 
the local high school is below par but 
they have no way of proving it. In some 
fashion, we must devise a way to intro- 
duce uniform standards into American 
education. Since there is widespread dis- 
trust of the Federal Government in mat- 
ters educational, and education is, under 
our Constitution, within the province of the 
states, it would be best to set up a private 
agency: a Council of Scholars, financed 
by our colleges and universities as a joint 
undertaking; or perhaps by foundations. 
This Council would set a national stand- 
ard for the high-school diploma, as well 
as for the scholastic competence of teach- 
ers. High schools accepting this standard 
would receive official accreditation, some- 
what on the order of the accreditation 
given medical schools and hospitals. 
Teachers would receive a special certifi- 
cate if they completed the requisite stud- 
ies, 
Community pride would be a potent 
factor: For the first time parents would 
have a real yardstick to measure their 
schools. If the local school continued to 
teach such pleasant subjects as “Life Ad- 
justment” and “How to Know When You 
‘Are Really in Love,” instead of trigonom- 
etry, French and physics, its diploma, for 
all the world to see, would be inferior. 
Taxpayers will begin to wonder whether 
they are getting their money’s worth when 
they see other schools receiving accredi- 
tation, and when their children find ad- 
mission to college difficult because theirs 
is an inferior diploma. 

Schools would soon discover that to 
obtain the coveted accreditation they 
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over 50 years. Quick demonstration 
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high, and repeat orders come fast. 


Start with as small an order as you 
like—build as big a business as you 
want, You're your own president and 
board of directors, and you use your 
own brand name. Exclusive territory 
available if you wish. For sample and 
sales details, write 
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| services with the near-automatic 


Russia’s Schools—and Ours 
would have to have teachers with a thor- 
ough knowledge of their subjects. 

This would put pressure on educators 
and state authorities to bring their teach- 
er-certification requirements into line with 
today’s need for teachers thoroughly 
grounded in the subjects they teach. An- 
other most desirable effect would be the 
enviable position in which Council-certi- 
fied teachers would soon find themselves. 
There would be lively bidding for their 
It 


that their salaries and prestige would rise. 
More intelligent people would then ‘be 
drawn into teaching. 

As part of what I feel must be a con- 
centrated effort to introduce quality edu- 
cation into the high schools, I urge that 
industry, labor, and the foundations en- 
dow some 25 model high schools which 
would be open to all children, but only 
upon passing rigid entrance examinations. 

Once scholastic standards are firmly 
set, the Council should concern itself 
with a plan to shorten American general 
education to at most 14 years; and to 
12 or 13 years for brilliant children. It 
ought to work out a plan for all high 
schools to graduate at age 16 those chil- 
dren who are able to learn fast and who 
plan to become professionals; colleges 
would probably accept the 16-year-olds 
if they came with a Council-accredited 
diploma. 

We are in our present predicament 
because education in America has deteri- 
orated in quality for lack of standards. 
You can send your boy to college to 
study Flycasting or Advertising Layouts, 
your daughter to study Etiquette and 
How to Be a Hostess. Every American 
child has the God-given right to march 
in a commencement procession, clad in 
mortarboard and academic gown, the 
rolled-up parchment degree clutched in 
his hot little hand. 

It matters not which courses you take. 
Everything is grist to the American edu- 
cational mill. “You, too, can have a de- 
gree.” 

Let not men of little vision with their 
soothing words hold back our righteous 
anger. We must sweep clean the temple 
of learning and bring back quality. 

Let us each make a beginning, however 
small. It takes but the moving of a single 
pebble to start an avalanche. END 
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You'll 
DO THE JOB EASIER 
WITH THE RIGHT PLIER 


Quality Pliers 


Any job is a hard job without the 
right tools. These special purpose 
Channellock quality pliers will 
help you do hundreds of jobs 
easier, faster. They're precision- 
built of high grade drop forged 
steel to last longer, work better. 
And you'll like the gleaming, full- 
polished finish at no extra cost. 


Ask for Genuine Channell 
Look for the trademark 


CHAMPION DeARMENT TOOL COMPANY 
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The Blasting of Ripple Rock 

[Continued from page 111] 
addition, long feelers are sent out ahead 
of all drilling. In practice, two diamond 
drills punch holes 100 feet ahead of a 
tunnel, one hole on either side. Near 
the top of Ripple Rock, diamond drills 
pushed all the way up to salt water; then 
the end of the opening was sealed off. By 
this means engineers knew exactly where 
they were working and also where to place 
the explosive. 

‘As a precaution, a deep-well pump ca- 
pable of pulling out 1,000 gallons of water 
a minute was installed at the bottom of 
the Maud Island shaft, and wiring, mo- 
tors and switches were placed above 
ground on the island to guard against 
sudden tunnel leakage. But so little water 
was encountered that the pump got a 
workout only during routine weekly tests. 

The explosive will be placed so that 
both domes will be blasted away to a 
depth of at least 40 feet below low tide. 
To accomplish this, blasting must be done 
at a still greater depth, since some rock 
will fall back on the broadened surface 
of the two domes, Explosives will be 
placed down to a depth of 70 feet below 
low tide. 

The amount of rock that must be re- 
moved is staggering. Just to clear to the 
40-foot mark will require the removal of 
50,000 tons on the north dome and 20,000 
tons on the south dome. To take the two 
domes down to the 70-foot level will re- 
quire removal of a total of 251,500 tons. 
‘That's equivalent to 4,200 railroad cars 
of rock that must be cut loose and moved 
in one mighty roar. 

For this chore close to 1,500,000 pounds 
of explosives will be packed into the tun- 
nels of Ripple Rock. 

The explosive selected has an ammo- 
nium nitrate base. This is the same chem- 
ical that gardeners use for fertilizer. It is 
the same product that caused the Texas 
City fire and explosion in 1947 at a cost 
of 560 lives. Ripple Rock will have about 
one-third as much explosive as went up at 
Texas City. 

Ammonium nitrate was chosen for sev- 
eral reasons. It is easy to handle. The 
explosive is packed and sealed in steel 
cans, two feet long and almost six inches 
in diameter. And it is highly insensitive 
to shock. A careless workmen can drop a 
can and nothing happens. A deer hunter 
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The Blasting of Ripple Rock 
can send a bullet through a can, and still 
nothing happens. Because the cans are 
sealed there are no fumes and no possi- 
bility of spontaneous combustion. 

Carefully spaced among 30,000 powder 
cans will be 300 detonating cans. Fuses 
will lead to these detonators, which will 
then act like blasting caps and trigger the 
ammonium nitrate. 

Double and sometimes triple fuses will 
lead to each detonating can to be sure of 
no misfire. These high-speed fuses burn 
at the astonishing rate of 21,000 feet per 
second, and for the short distances here, 
will provide instantaneous detonation for 
the entire area. 

The explosion itself will be set off from 
a shelter on Quadra Island, one stepping 
stone beyond Maud Island. The shelter 
will be cut into bedrock. It will have a 
solid wall of rock for a direct shield 
against the blast. The roof will be of 
heavy timbers, with successive layers of 
timbers eight inches square covered with 
sand bags. 

Careful timing will be necessary. Low 
tide will be wanted to lighten the weight 
of waters that the powder must lift to 
throw the rock clear. Yet some current 
will be wanted right away to move the 
falling debris. Clear weather will be pre- 
ferred, to prevent the focusing of shock 
waves from the clouds, and mild weather 
will make it easier for those who must 
leave doors and windows open, From the 
standpoint of fisheries, March is probably 
the best month for so destructive a blast. 
‘The fish aren't migrating through the 
narrows then. 

Perhaps when a nervous hand touches 
a flaming match to the detonating fuse, 
remote-control cameras will catch an as- 
tonishing spectacle, of rock, muck and 
seawater roaring over a hushed and va- 
cant area where a moment before only 
the cry of the sea gull was heard. 

Will this blast, after all these years 
and wasted lives, finally drive Ripple 
Rock so deep it can never again claw a 
ship’s bottom? Many an anxious mariner, 
mucker and engineer will be waiting to 
know. This much is sure: After the com- 
ing explosion Ripple Rock will be so bad- 
ly, so deeply, fractured, that never again 
can it be tunneled and blown. In man’s 
battle against Ripple Rock, it's now or 
never. END 
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Designed for the man who 
wants the best. Massive 


cast and precision-machined — 
headstock, self-centering mal ud 
FOUR-WAY WELDER CO., D oye 
1810 §. Federal St. © Chic Sovetion V5 Dasusre (es A. 


precision metal lathes), ex- 
clusive non-friction speed 
changer, extra-large cast 
and precision-ground saw 
table. 100% ball bearing, 
lifetime-lubricated. You 
save by ordering direct 
from factory. You are in- 
vited to test Supershop 
Model X in your home 
FREE. Mail coupon or post- 
card for FREE brochures, 
photos, details, specifica- 
tions, accessory list — and 
amazing freight prepaid 
FREE HOME TRIAL PLAN. 
All free. 


MAIL COUPON OR 
POSTCARD TODAY 


‘uuewess” LIFETIME RADIO 


Mustrated 
PAGES! 


.+.from LUMBER, BUILDING MATE- 
RIAL & HARDWARE dealers....a 32-page 
Sakrete booklet with simple step-by-step in- 
structions for building. patching or repairing 
with SAKRETE. SAKRETE and water is all 
you need to make high strength, uniform 
Conerete or mortar. 

Buy SAKRETE in moisture-proof, dusttite 
bags. Get your free booklet and 


POWER TOOLS, INC. 205, Yates Ave. 


Beloit, Wisconsin ! 
Ef 
' 
' 


“¢SAKRETE 


“Advertised and Sold Nationally 


array 
cry. STATE 1 
Lineiaeiasineniectarmtariaianumarecen ad reread 
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Wash off old paint with water! 
Amazing how ea: is to use this miracle 
new WASH-AWAY Paint Remover. Just 
brush it on . . . wait a few minutes . . 
wash off with water — your surface i: 
clean, ready to refinish. Ideal for removing 
old finish from delicate antiques. Fine for 
outside use . . . siding, shutters, porches, 
boats. No scraping! Nonflammable! 


AT SHERWIN-WILLIAMS DEALERS EVERYWHERE! 


Usted in yellow pages of phone directories 


Makes Rooms Cheerful! 


Your reward when you install Danbury 
Rubber Tile is a lastingly cheerful floor 
— comfortable to walk on, easy to keep 
lustrously bright. 

FREE! Write for the Danbury Floor 
Pattern Planner and Installation Guide. 


THE DANBURY RUBBER COMPANY, INC. 
Flooring Division—Danbury, Connecticut 
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Modernize 

and Add 

New Living Space 
To Your Home 


There are so many 
wonderful things that 
can be done around 
the house to better 
your everyday living. 
Each month 
POPULAR SCIENCE 
shows you how! 


Visit your favorite local 
lumber and building ma- 
terials dealer and explain 
to him that you want to 
add some built-ins, re- 
vamp your kitchen . . . 
put up bunk beds in the 
attic for your little “cow- 
boys and cowgirls” 

and insulate to stay warm 
and reduce fuel bills. 
Don’t forget to tell your 
dealer that your ideas 
came from POPULAR 
SCIENCE. He knows all 
POPULAR SCIENCE 
how-to-do-it hints are 
simple to understand, ac- 
curate and easy to follow. 
It’s time to better 
your living by mod- 
ernizing your home. 


Coen 


SF _ avtuorized 


POPULAR ( “Staten 


SCIENCE Te 


SAPROVE), 


») 


RIPS - CROSSCUTS 
CUTS A FINISHED 2x4 LIKE 
Mag A MNIFE THROUGH BUTTER 


3/78 
aie 


‘si 
era ACS. NO10 Yok ee ate 


NEW PAL-MASTER SCOPES | 
cnt oF 4x = 6x | 


aml 7 Va nari ere we ‘ 98. 
i ead Site a= Ge : Gi: 
eee ed cacers ited: eects OO SZ 


= Be ) SAVE 50k Prgcntias Panes 
4 


‘SWEDISH FOLDING 2 


NEW! HEAVY WROUGHT IRON TRELLIS 
econarivar 


ee 1798." oe 


AMAZING BARGAIN CATALOG »¥¢ x 
2° 


NATIONALLY ADVERTISED. MER 
EWANDISET, NEW ond Use 
«FACTORY 


When Writing to Advertisers 
Please Mention Popular § 


SURPLUS MAUSER BOLT ACTION RS 


direct-reading 


Caliper 


0-4" SCALE 
asures: 
DIAMETERS 
THICKNESSES 
ODD SHAPES 
Measure any object up to, 4 inches 
with this handy caliper and read the 
size directly on its precisely cali- 
brated black-on-white ‘scale marked 
in 32nd's. Squeezing handle opens caliper; a 
Spring closes it. Narrow curved legs reach Bottom 
grooves and slots only 1/16 in. wide. Thumb: 
Screw locks measurement for using caliper as @ 


Eauge. Indispensable to machinists, woodworkers, 
draftsmen, inspectors, hobbyists, 


Buy at your hardware store or order direct. 
gc parte -iest $950 


IMIASTER Specialty Co. Inc. 


3724 Monitor Ave., Minneapolis 26, Minn. 
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ban} CLOGGED SEWERS? 
REMEMBER THE 
COSTLY PLUMBING BILL— 


Chieago—Mar. Ist. Just introduced is a 

Free, Hooklet on machines which enable 

Home Owner Janitor oF. Factory 
‘io Wort -t-himeett = 


“Another new unit ts the Miller Kieetrie 
Rower wh 
and 
pibe, Tt will cleanout heary obstructions 
Pipe diauieters 3° to 12 Smaller Stare 


MILLER SEWER ROD, Dep 


HOW TO PROTECT YOUR INCOME! 
Earn Extra Money With A Rapid 


SHEAR SHARPENER 
AND 


KNIFE SERRATOR 


Easy to operate — rrofesional 
‘4 fob in 
ne tee 


‘rite for FREE FOLDER PS-3 Baia 


BEAVER MFG. CO P.O. BOX 434, 800 So. 1s 
Inglewood, Calif 


rls Lrpet Selection, Ova 200 naw plan Full See 
otters, tre pact. Designed forthe ono 
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wrong © 200 PAGE 
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TALOO Mattar COVIS 
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Order your Dynomic Industriol type transformer Are Welder for Work- 
iol use teday. Order from this od. 

Literature on larger equipment available on request. 

DYNAMIC WELDER COMPANY, 


808 5. Federal Street, Dept. 


Sten omthanon T TRANSMISSION 
- BRAND NEW 


Govr, cost 


$262.00 
SPECIAL SURPLUS 
SALel Speed Reducer 
ene wert 


uananteco 
8 detpeneeaet ar Mane ® ast oy Ea Bes 


ORDER “DIRECT “FROM THIS AD!” Immediate Delivery! 
FREE Catalog of Hydraulics, Generators, Surplut 


ROBERTS ELECTRIC C1 ; a 
10” TILT/ARBOR SAW) 

BUILD-IT-YOURSELF 
from GIL-BILT KITS-PLANS 


TILING 
FOR PLOWING 
MOWING 


FULLY 
Ca aes leat 
oso teen] ort, 


ear drive 
p\ and reverse. 


Experience 


5, 81 Steeat 
WAUKEE, Wis. 


SURPLUS SALE 


5450 saute 
zs 


Cireslars, 
aren work 


"ki 


adapta 


iia" empete 


MACK EQUIPMENT & MACHINE CO., Dept. B-21 
229 Now Indians Aver ‘Atlantic City, Ne 


If it takes more 


ACCURA 


it’s a job for a 


CY 


\ 


PRICES START AT $1282 F.0.8, FACTORY 


WRITE for complete catalog of South Bend 


9” to 16-24" lathes, turret lathes, 


illing ma- 


chines, shapers, drill presses, pedestal grinders 


and attachments. 


SOUTH BEND LATHE 
SOUTH BEND 22, INDIANA 
Building Better Tools Since 1906 
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War II she was horrified by the details 
of the painful ordeal of Eddie Ricken- 
backer, whose plane was forced down in 
the Pacific and who drifted many days 
on a little raft, almost dying of thirst. 

Determined to help men in such a 
plight, Dr. Telkes developed a compact 
solar still which produced about a quart 
of fresh water a day from ocean water. 
Mass-produced and put into every avi- 
ator’s emergency kit, it saved the lives 
of many who were forced down at sea. 

Dr. Telkes has since built a different 
type solar still, for civilian use. In its 
simplest form, it looks like a miniature 
greenhouse—just a four- or five-square- 
foot tray for salt water, roofed by a 
slanted glass pane. Sun shining through 
the glass warms the brine flowing through 
the pan. Vapor condenses on the inner 
side of the slanted glass and runs into a 
gutter for collection. On a bright, sun- 
shiny day, one of these small solar energy 
factories yields about a gallon of fresh 
water. It produces about half as much 
on cloudy days, and in weather of 40 
degrees in New York without bright sun- 
shine it turns out a quart or more. In 
freezing weather, it ices over and cannot 
be used. At the University of California, 
five stills of this type, occupying 1,000 
square feet, ran successfully for three 
years, producing up to 100 gallons of 
water a day. 

Dr. Telkes described her work in a 
scientific journal. Cyril Gomella, a gov- 
ernment engineer in Algiers, read about 
it with intense interest. Modifying her 
diagram, he made a solar still of his 
own, Mr. Gomella told me in November 
that 120 solar stills were then at work 
in the Sahara Desert, converting brackish 
oasis water. These stills were built by 
men who foresee mass production. 

Another man who read about Dr. 
‘Telkes’ work and did something about it 
was an Australian, the late Sir Frank 
Beaurepaire, whose holdings included an 
automobile-tire repair service. He had a 
‘Telkes-type still constructed at Mildura 
to provide water for car batteries. With 
a 48-square-foot tray, he got from seven 
to nine gallons a day. 

The cost is still high—about $3 for 
1,000 gallons of fresh water. But Austra- 
lia’s need is great. Its water problem 
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by the sea, and strong winds carry salt 
spray far inland. Salt collects and seeps 
into the soil. A large underground basin 
of briny water has accumulated. Many 
wells and even rivers are brackish. Fresh 
water is so scarce that it takes an acre 
of land to graze two or three sheep. After 
a news story on Beaurepaire’s solar still, 
so many sheep growers requested further 
information that the government has re- 
cently published a “build it yourself” 
chart, showing in eight steps how to con- 
struct a still to make two gallons a day 
in summer and from one to two pints in 
winter. 

Spearheaded by the Interior Depart- 
ment'’s Office of Saline Water, which stim- 
ulates private interest and sponsors re- 
search, scientists are increasing efficiency 
of proven methods and developing new 
ones. Two large experimental pilot plants 
operating at Wrightsville Beach show 
great promise in producing fresh water 
from the sea at a much lower cost than 
is now possible. 

In Syracuse, N.Y., Carrier Corp. has 
a pilot plant ‘converting sea water by 
freezing. When salt water freezes, the 
ice crystals are pure water--the salt 
clings to the outside. It clings tightly, 
and washing it off is at present the major 
problem. Carrier men, however, already 
turning out 100 pounds of water an hour, 
are making progress with this new ap- 
proach. 

So the treasure hunt of the water sci- 
entists goes on, striving to provide a 
continuing and plentiful source of water 
for our industry, agriculture and homes. 
This is one of the truly great tasks of 
humanity. Their work so far gives reason 
to believe that before long they will un- 
lock the secret of the ages and that our 
generation will indeed drink water from 
the sea. END 


NEXT MONTH: How does it feel to be 
weightless? Popular Science sent ex-Navy 
pilot Eliot Tozer down to Randolph Air Force 
Base, Tex.—swhere they are studying the 
effects of zero gravity on human behavior— 
to find out. Read Tozer’s vivid account of his 
strange sensations as he flew the parabolic arc 
that cancels out gravity—“I Was Weightless 
for 39 Seconds” —in April PS. 
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Porter-Cable 
Quality Power fol 


the one saw 


that does almost 
any cutting job 
3 times faster! 


Porter-Cable Electric Hand Saw with 


IL ACTION £ 


This versatile tool is actually seven saws in one 


cross-cut saw, coping saw, keyhole saw 
hack saw! It makes inside cuts without drilling a sta 
has a comfortable handle, and cuts 2” dressed lun 
aluminum and ¥” steel. For hundreds of jobs—from rough+ 
cutting to intricate scroll work, Porter 

Cable's Model 152 Saw has no equal! Only 


(Handy wall kie with accessories, $5 extra) 


WORLD'S ONLY ORBITAL ACTION HAND SAW 

Mou, eficient cutting cycle known! Blade moves 
v and away on 

ide runs cooler, 


Noro 


f stroke. No dulling “ 
far longer, cuts faster. 
ITCUTS tumber, plywood, steel, plastics, masonite, 
plexiglas, aluminum, asphalt tile, brass, bronze, 
copper, linoleum, rubber, lucite, leather. 


+ Porter-Cable Machine Company : 
Gis areas Sern, Sprtcue 4, N.Y. 3 
£ Pl snd me ervare and comple information on your ew 
Nin 

2 Address. = 

> Ger sia Ei 


Jn Canada: writ » Porter-Cable, Lid. Box 3019, London, One. 
el 


Circle cuts, too, perfectly and quickly. 
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Time to take out 


SUCCESS 
INSURANCE 


Chances are you carry life insurance. And 
health insurance. And insurance on your car. 


But a man with a growing family needs 
“success insurance,” too. 


Here's how it works: Each week you invest 
a few hours’ spare time and a few dollars in 
specialized training at home. You follow a reg- 
ular program of self-improvement. On the job, 
you apply what you learn. 

In a few short months, your policy starts to 
pay off. 

First, you win recognition from your em- 
ployer. Second, you find new opportunities 
‘opening up for you. Third, you're one of the 
first in line for promotion, one of the last to 
take a cut or be laid off should times get tough. 

And when you get your 1.C.S. diploma, 


For Real Job Security—Get an I, C. S. Diploma! 


1. C.S., Seranton 15, Penn: 


you're in a class with leaders in every field of 
business and industry. 

Specialized training as offered by I. C. S. is as 
good “success insurance” as you can buy. 257 
courses to choose from. Texts are up-to-date, 
easy-to-follow, authoritative. Instruction 
practical, personalized. You learn as you earn, 
and you pay as you go. 


Find out more about I.C.$. “success insurance.” 
Mail the coupon today for three free books 
(1) Opportunity Handbook for the field of your 
choice, (2) 36-page pocket guid 

ceed,’’ (3) sample lesson (Math.) demonstrating 
the 1.C.S. method, 


‘Accredied Member, 
National Home Study Connal 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 44314C, SCRANTON 15, PENNA. 
Fr aa 
B drat tnene Mocane 


ARCHITECTURE 
* NG. 


(Part itt 257 courses) 


‘without costo ebliestin, sand me "HOW to SUCCEED” and the eppertenity bookie abt the ld BEFORE which ! have marked X (ps sample enon): 


1D Good Ena 
Shoo Marner 


LEADERSHIP 
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5 lecenrt Sopersinien 
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{G Proesstonal Engineer (Mach) 
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RADIO, TELEVISION © Warping snd Weaving 


CD General Electronics Tech.) Worsted Manufacturing 
Name Ae Home Adcress 
Cy, Tone State. Working Hours AM. to PM 
as ‘Canadian resigents sand coupon ts International Correspondence Schools, Canadion, Ltd, 


Montreal, Canaéa.- Special tulion fates to members of the U. S. Armed Forces. 
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RUDOLF SERKIN 
‘BEETHOVEN 
*MOONLIGHT™ Senata 
, -rusntiave- sears 
 “APPASSIONATA” Sonata] 


JOHNNY MATHIS 


Two delightful ballet 
scores. Offenbach’s 
ieee — Choplt 


The best-loved of 
plano sonatas In defini- 


Johnny Mathis. sings 12 
favorites—Old Black Ma- 
ie, Day In Day Out, it 
‘Ould Happen To You, etc 


| Could Have Danced Ali 
‘Night, Show Me, etc. 


of the 


if you join! 
purcha 


EASY TO REMEMBER 
NORMAN LUBOFF CHOIR 


ADVENTURES 
OF THE HEART 


GERSHWIN HI 


Tenderly, Deep Purple, 
Soon, Laura, September 
‘In The Rain, You Go To 
My Head, 6’ others 


Sinatra, sings: 1 Could 
Write A Book, Love Me, 
Mad" About. You, ‘Never 
theless and 8 more 


7 exciting new jazz im 
provisations from the 
Ristory-making Newport 


Erroll Garner plays Car- 
avan, No Greater Love, 
Avalon, Lullaby of Bird 
land and other top hits 


Andre 


V Kostelanetz 
hs Oe 


AMBASSADOR SATCH 


‘ARMSTRONG 


day by day 


ROMEO AND JULIET 
LEOWARD BERNSTEIN 
WEW YORK PHILHARMONIC 


STRAUSS WALTZ} 
and OVERTURES 


‘The Moon of Manakoora, 
Lotus Land,  Poinciar 
Jamaican Rtiumba, 
guefia, Flamingo, 


Recordings of the 
mous European cone 


four. Armstrong and his 
AllStars in 10 numbers 


Doris Day sings The Song 


Autumn Leaves, Gone 
With The Wind-B more 


‘and "Romeo and Juliet, 
New York Philharmonic 


tube, Vienna Lite, Gyo 
Baron Overture, bie Fi 
Germaus Overture, ety 


EDDY DUCHIN 
STORY 


Duchin plays The 
Love, April Shows 
1 Blue?, Stardust, Blue 
Room, Brazil and others 


PORTS OF CALL 


AYEL: BOLERO, LA VALSE, PHYANE 
COMBRIR: ESP BERT: ESCALES 
DEBUSSY: CAR DE Lin 


LEVANT PAYS ORRNWN, 


Oklahoma! 
Nelson Eddy 
Complete Score 


bere 


A romantic musical 
journey with Eugene 
Grmandy and The Phil- 
adelphia Orchestra 


Rodgers & Hammer- 
stein’s fabulous hit. The 
complete score with Nel- 
son Eddy as Curly 


Oscar Levant plays Con- 
certo in F, Rhapsody in 
Blue. Also’ included—An 
American’ in Paris 


ae : 


irs 


THE KING OF SWING] 


Eight, of the best-loved 
melodies of all time — 
‘magnificently performed 
jin superd hi-fi sound 


America’s favorite quar- 
tet sings Love Walked 
In, ‘Stormy Weather, 
Tenderly and 9 


Benny Goodman and his 
Original Oreh., Trio and 
Quartet in Always, Moon- 

Peckin’ — 8 more 


66 works: the heroic Sym- 
Bhony No. 3, the joyous 
Academic Festival Over 


The complete score 
Lehar's "operetta — th 
celebrated Merry Wido! 
Waltz, Villa Maxim's, et 


LIKEA 
CIGARETTE 
SHOULD! 


For bright, clear Havor— 
switch tt WINSTO ., ay 


Wherever you go, folks go for Winston! 
You will, too. You'll like the full, rich 
flavor of fine tobacco. And you'll like 
Winston's excl filter, too—the pure, 
snow-white filter in the smart, cork- 
smooth tip. It’s a great cigarette in 
every way! 


Smoke WINSTON America’s best-selling, best-tasting filter cigarette! 


Now available 
in crush-proof box, too! 


